The  e  n  t  y  air  contrcdlinf "  rest 
which  uniformly  dietribntee  the 
air  and  without  drausht  beinff  feh. 
Opienias  adjusted  and  /eeJteif. 
Insiat  on  the  K.nomioy  Mush¬ 
room. 
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THE  “GLOBE"  VENTILATOR 

COPPER  AND  GALVANIZED  IRON 

SIMPLE.  SYMMETMCAL.  STORM  PROOF,  SUCCESSFUL 
Model  and  Bine  Frint  on  Application 

GLOBE  VENTILATOR  CO.  TROY,  N.  Y. 


Will  Kaep  Oil  oat  of  Year  BaUer 
Z^eflrtalaaTlaBaB;  TT'aal'irei 
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Troy,  H.  Y 
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THE  SPECIFICATION  OF  STEAM  FITTING 
AND  ENGINEERING  SUPPLIES  THAT  BEAR 
THE  **SIMMONS  MARK*’  IS  AN  INSURANCE 
AGAINST  DISSATISFACTION.  A  GUARAN- 
TEE  OF  EFFICIENCY  AND  HIGHEST 
STANDARD  OF  QUALITY.  t:  tt  it 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 

is  a  marked  improvement 
over  any  other  class  of 
Blow-ofiE  Valve  in  use. 

It  is  suaranteed  to  be  the 
only  valve  ever  made 
that  will  positively  hold 
Steam,  water,  ammonia, 
gas,  oil  or  other  fluids, 
hot  or  cold.  It  is  speci¬ 
fied  for  use  on  all  big  in¬ 
stallations  where  only 
highly  dependable  fit¬ 
tings  are  required. 


The  Rothchild  Rotary 
Gate  Blow-off  Valve 


has  been  subjected  to 
severe  tests — tests  ^  that 
have  proven  conclu¬ 
sively  their  complete  effi" 
ciency  and  depend  ability  * 
It  is  recogni,:ed  is  the 
**  standard  of  the  valve 
world "  by  most  emi¬ 
nent  engineers  of  the 
century. 

Let  us  tell  you  more 
about  it. 


Simmons  Locknut  Plates 

are  made  of  cast  iron  and  brass  and  designed  for  use  in  either  con¬ 
crete  or  wood  flooring.  On  every  installation  they  have  met  with  the 
greatest  satisfaction.  The  extended  sleeve  makes  an  absolutely  water¬ 
tight  joint  and  prevents  water  from  dripping  to  floor  below  when  con¬ 
crete  floor  is  flushed.  It  protects  wood  /flooring  from  superheated  steam 
or  hot-water  pipes.  The  pipe  sleeve  can  be  made  from  any  pipe  you 

have  on  hand 
by  threading  at 
both  ends.  They 
are  also  adapted 
to  side  walls  in 
gas,  water  or 
steam  instal¬ 
lations. 


USED  ON  GOVERNMENT  CONTRACTS 

JOHN  SIMMONS  COMPANY 

102-110  Center  St.,  New  York 
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The  ^ebtf  Thoughts  Concerning  Ventilation 

SYMPOSIUM  OF  THE  VIEWS  OF  MEDICAL  AND  OTHER  EXPERTS 

The  presence  of  a  notable  group  ments  of  precision,  by  studying  the 
of  medical  and  other  authorities  at  effect  on  the  individual ;  and  that 
the  recent  annual  meeting  of  the  problem,  I  admit,  has  been  very 
heating  engineers’  society  and  their  much  neglected  by  physicians  in  re¬ 
participation  in  what  became  a  de-  gard  to  accurate  determinations, 
bate  on  modern  ventilation  methods  A  number  of  us  lately  have  been 
resulted  in  an  expression  of  views  trying  to  find  out  why  it  is  that  one 
that  may  well  be  considered  a  sum-  feels  better  in  fresh  air  than  one 
mary  of  the  recent  criticism  of  pres-  does  in  stale  air  and  we  have  found 
ent  heating  and  ventilating  practice,  some  very  interesting  facts  in  re- 
The  main  points  brought  out  by  the  gard  to  blood  pressure.  Without  go- 
speakers  are  presented  herewith :  ing  into  detail,  I  will  say  that  we 

Dk.  W.  Gilm.vn  Thompson  (Pro-  have  instruments  for  measuring  the 
fessor  of  Medicine  in  the  Cornell  blood  pressure  of  the  human  circula- 
Ihiiversity  Medical  College  in  New  tion.  The  normal  blood  pressure 
York  City)  :  I  think  it  very  desir-  at  the  wrist  in  the  radial  artery  in 
able  that  medical  men  and  those  in-  the  adult  is  140  mm.  of  mercury.  If 
terested  in  these  practical  ventila-  the  pressure  falls  much  below  that 
tion  problems  should  get  together,  figure,  it  means  a  poor  blood  supply 
W'hen  one  is  called  on  to  give  testi-  all  through  the  body,  and  if  it  rises 
mony,  one  should  present  one’s  ere-  much  above  that,  you  have  other 
dentials ;  and,  as  far  as  the  problem  symptoms,  such  as  variations  of 
of  ventilation  is  concerned,  mine  are  functional  activity.  And  between 
that  I  have  worked  personally  in  fresh  and  stale  air  we  found  most 
three  of  our  largest  metropolitan  interesting  and  surprising  facts 
hospitals  where  elaborate  systems  of  about  blood  pressure,  particularly  in 
ventilation  have  been  installed  and  children. 

are  no  longer  in  use,  it  having  been  In  children,  the  normal  blood 
the  experience  of  physicians  that  pressure  is  about  100  mm.  of  mer- 
they  are  pernicious  for  various  rea-  cury.  A  child  having  pneumonia 
sons.  and  kept  22  hours  in  a  closed  ward 

Ventilating  problems  may  be  having  all  the  modern  ventilation 
stated  from  two  points  of  view :  one  appliances  and  the  best  air  that 
is  the  physical  and  one  the  physio-  could  be  given,  had  a  subnormal 
logical.  I  have  undertaken  the  blood  pressure.  Being  placed  out- 
physiological  research  with  instru-  doors  the  blood  pressure  promptly 
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rose  to  normal  and  remained  so 
while  the  child  was  in  the  outdoor 
air.  On  being  brought  indoors 
again,  the  blood  pressure  dropped  to 
a  very  dangerous  degree  within  30 
or  45  minutes,  to  a  subnormal  pres¬ 
sure  of  80  mm.  of  mercury,  instead 
of  100  mm. 

Coincident  with  such  blood  pres¬ 
sure  changes,  in  the  cases  of  deliri¬ 
ous  patients,  the  delirium  clears  up 
in  fresh  air  more  quickly  than  in 
stale  air  and  the  fresh  air  also  has 
marked  effects  on  the  activity  of  the 
secretions  and  special  functions. 

Much  has  been  said  in  regard  to 
the  effect  of  humidity,  and  just  at 
present  this  is  a  fashionable  thing 
in  connection  with  ventilation.  Ac¬ 
cording  to  some  writers  whose  ar¬ 
ticles  I  have  read,  you  may  have  the 
atmosphere  surcharged  with  marsh 
gas,  hydrogen  sulphide  and  carbon 
dioxide  and,  provided  the  humidity 
is  normal,  you  are  quite  “comfort¬ 
able.”  These  are  all  gases  of  the 
human  body  and  capable  of  being 
discharged  into  the  air.  I  still  be¬ 
lieve  that  carbon  dioxide  tests  af¬ 
ford  something  of  a  measure  of  the 
other  exhaled  impurities  in  the  at¬ 
mosphere  of  a  room  for  it  fluctuates 
with  them.  While  I  admit  that  hu¬ 
midity  has  much  to  do  with  one’s 
“comfort,”  it  has  less  permanent  in¬ 
fluence  on  the  respiratory  function 
than  many  other  factors. 

I  came  into  this  room  an  hour  af¬ 
ter  this  session  commenced  and  the 
air  was  very  “uncomfortable,”  yet 
those  who  had  been  sitting  here 
were  quite  “comfortable.”  We  phy¬ 
sicians  also  discuss  ventilation 
problems  in  the  most  atrociously 
ventilated  rooms.  It  was  uncom¬ 
fortable  when  I  entered  the  room 
but  after  I  had  stayed  here  awhile 
and  listened  to  the  discussion  on 
humidity,  I  became  much  more 
“comfortable.” 

In  estimating  the  effect  of  hu¬ 
midity,  its  action  is  chiefly  upon  the 
cutaneous  nerves  and  circulation 
rather  than  upon  respiration,  at  least 
as  far  as  “comfort”  is  concerned, 
and  one’s  nose  is  an  infinitely  better 


test  of  the  fitness  of  the  air  for 
breathing  than  a  humidity  test. 

The  statement  has  been  made  that 
it  is  difficult  to  raise  the  temper¬ 
ature  of  the  air  to  400°  F.  in  a  heat¬ 
ing  system.  The  records  show  that 
this  was  really  the  standard  at  the 
Presbyterian  Hospital,  in  New 
York,  at  one  time.  This  effects 
some  subtle  change  in  the  quality  of 
the  air.  You  can  live  on  such  air, 
but  there  is  no  “uplift”  about  it.  The 
growing  child  needs  to  have  the 
very  best  conditions  for  its  develop¬ 
ment  and  vitality,  for  the  activity 
of  its  circulation  and  respiration.  If 
the  designing  engineers  for  public 
school  heating  apparatus  and  the 
boards  of  education  would  only  sit  in 
the  schoolrooms  for  a  few  hours 
themselves  and  not  rely  so  much  on 
hydrometers  and  thermostats,  etc., 
we  should  come  to  some  practical 
results. 


Prof.  C.  E.  A.  Winslow  (Associ¬ 
ate  Professor  of  Biology,  College  of 
the  City  of  New  York)  :  The  sub¬ 
ject  of  ventilation  has  been  exten¬ 
sively  discussed  in  the  public  press 
during  the  last  few  months.  I  do  not 
believe  that  the  daily  paper  is  the 
place  to  settle  a  complex  technical 
subject  of  this  kind,  and  I  doubt  if 
the  results  reached  in  such  a  way 
are  likely  to  be  of  scientific  value 
or  are  likely  to  prove  really  helpful 
in  public  education. 

None  of  us  is  prepared  to  deny 
that  many  ventilating  systems 
have  proved  failures.  We  know  that 
something  is  wrong,  but  we  differ  as 
to  the  diagnosis  and  the  remedies. 
It  has  been  assumed  by  many  that 
the  trouble  was  with  the  whole 
practice  of  ventilation  and  that  it 
should  be  discarded  in  favor  of  open 
windows. 

“Back  to  Nature”  is  the  cry.  This, 
I  believe,  is  a  wholly  mistaken 
view  and  as  unreasonable  as  it 
would  be  to  conclude  that  because 
the  New  York  water  supply  is 
sometimes  dirty  we  should  wreck 
our  aqueducts  and  tell  every  citi¬ 
zen  to  dig  a  well  in  his  own  back 
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yard.  Back  to  Nature  is  seldom  the 
solution  of  any  problem.  All  along 
the  line  civilized  man  is  improving 
upon  Nature  and  there  can  be  no 
question  that  when  we  determine 
just  what  quality  of  air  we  need, 
it  will  be  feasible  to  supply  that  air 
to  the  occupants  of  rooms  by  the  use 
of  mechanical  devices. 

On  the  other  hand,  it  is  quite  im¬ 
possible  to  control  the  condition  of 
the  air  in  an  enclosed  space  in  cold 
weather  by  opening  windows,  for  if 
those  at  a  distance  from  the  win¬ 
dows  feel  comfortable,  those  near 
the  windows  must  inevitably  be  ex¬ 
posed  to  unendurable  drafts. 

The  trouble  has  not  been  with 
ventilation  per  se.  Neither,  in  my 
judgment,  has  it  rested  mainly  with 
the  designing  engineer,  but  with  the 
sanitarian  who  has  failed  to  tell  the 
engineer  what  to  do,  and  with  the 
janitor  who  has  failed  to  operate  the 
plant  properly  after  it  is  installed. 

Up  to  two  years  ago  the  design¬ 
ing  engineer  was  told  that  all  he 
had  to  do,  for  instance,  in  order  to 
ventilate  a  school,  was  to  supply  30 
cu.  ft.  of  air  per  pupil  per  minute. 
Nothing  in  particular  was  said  to 
him  about  the  quality  of  the  air. 
Even  today,  the  sanitarian  is  unable 
to  give  a  full  or  satisfactory  answer 
to  the  question  as  to  what  sort  of 
air  the  engineer  should  furnish. 

We  know  that  a  temperature  of 
over  70®  F.  is  distinctly  harmful. 
We  know  that  too  much  humidity  is 
bad  and  we  are  reasonably  sure  that 
too  little  humidity  is  also  bad;  just 
how  much  or  how  little,  we  cannot 
say  as  yet.  These  are  all  points 
which  can  be  solved,  however,  and 
their  solution  is  one  of  the  most  in¬ 
teresting  problems  of  the  next  ten 
years.  The  fundamental  aspects  of 
water  supply,  sewage  disposal  and 
garbage  disposal  have  been  prac¬ 
tically  worked  out.  The  live  ques¬ 
tion  in  sanitation  at  present  is  this 
question  of  air  supply. 

We  must  determine  exactly  what 
degree  of  temperature  and  what  fre¬ 
quency  of  air  change  is  most  favor¬ 
able  for  the  human  machine.  When 


that  is  known,  there  will  be  no  diffi¬ 
culty  at  all  in  designing  systems  to 
provide  the  proper  kind  of  air.  We 
shall  then  need  to  emphasize  the 
fact  that  it  is  a  poor  plan  to  build 
an  elaborate  mechanical  ventilating 
system  and  allow  it  to  be  inefficient¬ 
ly  operated.  We  must  also  turn  our 
attention  to  the  administrative  prob¬ 
lems  in  the  running  of  the  plant  af¬ 
ter  it  is  installed. 

The  first  thing  we  need,  however, 
is  more  light  as  to  the  physiological 
effects  of  air  conditioning  upon  the 
human  body.  Who  is  going  to  fur¬ 
nish  the  answers  to  these  questions? 
I  believe  it  will  be  primarily  the 
ventilating  engineers,  and  the  public 
health  experts,  for  whom  the  ques¬ 
tion  of  air  supply  has  a  direct  and 
immediate  interest,  rather  than  the 
medical  men  whose  interests  lie  in 
wholly  different  lines,  or  the  physi¬ 
ologist  whose  attention  is  directed 
rather  to  the  theoretical  side  of 
physiology  than  to  immediate  sani¬ 
tary  applications. 

The  engineer  and  the  sanitarian 
will  need  to  call  in  the  medical  man 
and  the  physiologist,  just  as  the 
water  supply  engineer  has  solved 
his  problems  with  the  cooperation 
of  the  chemists  and  bacteriologists. 

The  question  of  air  supply  is  a 
public  health  question  and  is  going 
to  be  attacked  by  those  who  are  pri¬ 
marily  interested  in  public  health; 
particularly  by  the  engineer, 
who,  in  order  to  design  his  system 
adequately,  must  have  more  infor¬ 
mation  than  he  now  possesses.  He 
will  call  in  experts  of  all  sorts  to  as¬ 
sist  him,  but  he  is  likely  to  be  him¬ 
self  the  pioneer  in  this  field. 

It  is  to  the  Committee  on  School 
Ventilation  of  the  American  Society 
of  Heating  and  Ventilating  Engi¬ 
neers  and  to  the  committee  on  the 
same  subject  of  the  American 
School  Hygiene  Association  and  to 
the  committee  shortly  to  be  formed 
by  the  Sanitary  Engineering  section 
of  the  American  Public  Health  As¬ 
sociation  that  I  look  for  important 
constructive  work  in  the  next  few 
years. 
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Mr.  W.  Thurston  Owens  (Asso¬ 
ciate  Editor,  American  Gas  Light 
Journal) :  The  gas  industry  is  in 
the  business  of  producing  ventila¬ 
tion  quite  as  much  as  those  connect¬ 
ed  with  this  society,  its  apparatus 
consisting  of  the  gas  in  combustion 
for  light,  heat  and  power.  The  heat 
produced  increases  natural  ventila¬ 
tion  in  a  marked  degree,  and  many 
men  in  the  industry  who  have  seen 
it  so  successfully  perform  this  func¬ 
tion  often  wonder  at  the  efforts  that 
are  being  made  to  enforce  compul¬ 
sory  ventilation  laws. 

It  is  the  opinion  of  many  that 
should  a  building  be  so  constructed 
that  there  should  be  a  large  increase 
of  carbonic  acid  gas  at  the  breathing 
level,  in  rooms  where  gas  is  used  for 
lighting,  provision  should  be  made 
for  forced  ventilation  without  ref¬ 
erence  to  the  quantity  of  gas  con¬ 
sumed  but  rather  to  be  determined 
by  the  number  of  people  and  their 
occupation. 

An  exhaustive  investigation  of 
this  subject  was  made  in  London 
by  Dr.  S.  Rideal  and  reported  in  a 
paper  before  the  Royal  Sanitary  In¬ 
stitute  in  1908,  as  follows : 

(An  extended  review  of  this  re-, 
port  was  published  in  The  Heating 
AND  Ventilating  Magazine  for  No¬ 
vember,  1911.) 

“(i.)  Owing  to  the  better  venti¬ 
lation  obtained  by  gas,  the  products 
of  combustion  are  not  found  in  the 
air  in  anything  like  the  proportion 
which  might  be  expected,  the  tem¬ 
perature  and  humidity  in  an  occu¬ 
pied  room  being  no  greater  than 
when  the  room  is  lighted  with  elec¬ 
tric  light. 

“(2.)  Carbonic  acid  gas  has  not 
the  injurious  effect  which  was  for¬ 
merly  attributed  to  it,  but  consider¬ 
able  rises  in  the  temperature  and 
moisture  content  of  a  room,  from 
whatever  source,  do  have  a  preju¬ 
dicial  effect  upon  the  well-being  of 
the  occupants.  Even  under  adverse 
conditions  of  ventilation  purposely 
created  for  this  inquiry,  neither  the 
temperature  nor  percentages  of 
moisture  in  the  room  reached  a 


point  at  which  any  such  effect  could 
be  detected  by  any  of  the  recognized 
physiological  tests. 

“(3.)  It  has  been  established 
that  the  products,  viz.,  heat,  car¬ 
bonic  acid  and  moisture,  so  far  as 
they  modify  the  health  of  the  occu¬ 
pants  of  a  room,  are  derived  from 
the  inmates  more  than  from  the  il- 
luminant,  and  that  a  room  of  mod¬ 
erate  size  can  be  efficiently  lighted 
with  gas  without  sensibly  affecting 
the  amount  of  these  factors. 

“(4.)  Whilst  undoubtedly  it  is  as 
important  to  ensure  adequate  venti¬ 
lation  in  domestic  rooms,  this,  with 
present  methods  of  construction,  is 
better  ensured  the  smaller  the 
room.  The  problem  of  securing  ef¬ 
ficient  ventilation  in  public  rooms  of 
a  larger  size  has  been  outside  the 
scope  of  this  inquiry. 

“(5.)  The  medical  conclusions 
are  in  accord  with  those  arrived  at 
from  the  chemical  and  physical 
data,  and  also  demonstrate  that  the 
choice  between  the  two  systems  of 
lighting  does  not  depend  upon  hy¬ 
gienic  considerations.” 

While  it  seems  quite  generally 
agreed  that  CO2  from  combustion 
is  not  harmful  in  small  quantities, 
it  is  important  to  note  that  in  a  re¬ 
port  covering  a  period  of  five  years, 
Dr.  J.  S.  Haldane  and  his  associates 
recommend  that  the  standard  for 
ventilation  in  rooms  where  gas  is 
used  for  illumination  be  as  follows : 
the  proportion  of  COg  at  the  breath¬ 
ing  level  not  to  exceed  20  parts  in 
10,000  volumes. 

The  writer  trusts  that  these  in¬ 
vestigations  will  receive  further  at¬ 
tention  from  those  working  toward 
bettering  the  conditions  in  factories, 
and  I  am  sure  that  the  gas  industry 
stands  ready  to  welcome  sugges¬ 
tions  and  to  cooperate  towards  bet¬ 
tering  hygienic  conditions  and 
bringing  about  the  smokeless,  dust¬ 
less  city. 


Frank  G.  McCann,  (Chief  En¬ 
gineer,  New  York  City’s  Depart¬ 
ment  of  Education)  :  To  me  the 
school  house  is  like  the  factorv 
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where  the  incoming  children  are  the 
raw  material  and  the  output  consists 
of  more  or  less  well-equipped  citi¬ 
zens.  Anything,  therefore,  that  will 
prevent  turning  out  of  imperfect 
output  should  be  considered  very 
seriously  and,  if  possible,  adopted. 

The  school  house  output  is  of  the 
most  vital  interest  to  the  owners  of 
the  factory — the  public — as  the  fu¬ 
ture  welfare  of  that  public  itself 
hinges  upon  the  value  and  com¬ 
pleteness  of  the  training  and  physi¬ 
cal  equipment  of  its  children. 

The  successful  manufacturer  of  to¬ 
day  does  not  hesitate  to  replace  the 
machinery  of  his  plant  as  often  as 
may  be  necessary  to  keep  his  fac¬ 
tory  abreast  of  the  state  of  the  art, 
even  though  that  machinery  be  in 
good  condition  and  almost  new,  as 
he  realizes  that  with  antiquated  ma¬ 
chinery  and  obsolete  methods  he 
cannot  hope  to  successfully  compete 
in  the  world’s  markets. 

How  much  more  should  the  own¬ 
ers  of  the  school  factory  discard  ap¬ 
paratus  which  the  state  of  the  art 
shows  to  be  inadequate  or  obsolete? 

It  is  a  self-evident  fact  that  while 
the  children  and  teachers  in  our 
schools  are  working  under  unsani¬ 
tary  and  debilitating  surroundings 
they  cannot  show  the  rate  of  prog¬ 
ress  that  could  be  made  under  more 
perfect  and  hence  more  favorable 
conditions.  The  loss  of  time  caused 
by  lowered  vitality  costs  the  tax¬ 
payers  very  large  sums,  as  children 
thereby  are  compelled  to  repeat  the 
work  of  the  different  grades,  re¬ 
quiring  added  teachers,  more  school 
rooms,  books,  etc.,  to  care  for  them. 

The  loss  to  the  public  is  also  in¬ 
creased  by  the  expense  involved  in 
feeding  and  clothing  those  “repeat¬ 
ers”  for  the  years  thus  wasted  when 
they  should  be  “earners’'  instead  of 
“dependents.”  Further,  the  public 
loses  by  the  lowered  efficiency  of  its 
future  citizens  involved  in  the  loss 
through  training  and  impaired  or 
lessened  vitality  caused  by  such  un¬ 
sanitary  conditions  of  the  school 
rooms. 

It  is  obvious  that  for  economic 


reasons,  to  say  nothing  of  higher 
reasons,  the  best  that  can  be  de¬ 
signed  should  be  provided  for  our 
schools,  for  old  schools  as  well  as 
new. 

The  fact  that  little  has  been  done 
in  this  matter  of  bettering  old 
schools  entirely  justifies  the  criti¬ 
cisms  that  from  time  to  time  have 
been  made  as  to  bad  conditions  in 
public  schools  of  this  and  other 
cities. 

On  the  other  hand,  many  of  the 
statements  made  in  those  criticisms 
have  been  incorrect,  as  the  poorer 
examples  have  been  selected  as 
proving  the  impracticability  of  us¬ 
ing  any  form  of  ventilation  in 
schools  other  than  by  opening  win¬ 
dows. 

Open  window  ventilation  has 
been  shown  to  be  unsafe,  insanitary 
and  unreliable,  whereas  properly  de¬ 
signed  and  operated  mechanical 
ventilation  is  safe,  sanitary  and  re¬ 
liable,  and  has  been  proven  such  in 
many  cases. 

I  can  take  you  to  several  schools, 
private  or  public,  as  you  prefer, 
where  modern  ventilation  is  work¬ 
ing  successfully  and  giving  satisfac¬ 
tion.  I  do  not,  however,  claim  that 
no  improvements  are  desirable  in 
these  schools.  I  am  a  firm  believer 
in  air  washing  and  humidity  con¬ 
trol,  which  none  of  these  schools 
have,  and  several  years  ago  I  stated 
that  were  the  funds  available,  I 
would  install  air  washers,  etc.,  in  ev¬ 
ery  school  under  by  jurisdiction. 

I  further  firmly  believe  that  we 
should  ozonize  the  air  in  connection 
with  ventilation,  and  it  seems  to  me 
that  ozonization  would  enable  the 
use  of  about  one-half  the  air  needed 
for  adequate  ventilation  with  air  not 
so  treated.  Unfortunately,  so  far,  I 
have  heard  of  no  means  for  con¬ 
trolling  the  amount  of  ozone  to  suit 
the  momentarily  varying  needs,  and 
also  the  amount  of  such  needs  has 
not  as  yet  been  definitely  deter¬ 
mined.  There  is  also  the  danger 
with  ozonizers  that  the  electric  dis¬ 
charges  used  to  generate  ozone  may, 
because  of  overheated  terminals, 
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generate  nitric  acid  or  nitrous  oxide, 
either  of  which  is  injurious  to  the 
persons  breathing  it,  and  too  much 
ozone  is  also  injurious. 

These  matters  are  so  vitally  im¬ 
portant  to  public  welfare  that  I 
trust  that  in  the  near  future  tests 
will  be  made  of  such  scope  and  va¬ 
riety  that  the  questions  raised  here 
today  may  be  settled  and  the  art 
and  science  of  ventilation  may  be¬ 
come  fixed. 

Much  thought  has  been  given  to 
the  character  of  such  tests,  and  the 
problems  presented  thereby  are  not 
easy  of  solution. 

The  deleterious  effects  of  impure 
air  and  poor  ventilation  are  slow  in 
appearing,  but  are  none  the  less  dis¬ 
astrous. 

Local  conditions  of  epidemic, 
such  as  colds,  etc.,  show  more  rap¬ 
idly  than  do  the  effects  of  bad  air, 
and  even  the  excitement  created  in 
the  children  and  teachers  in  con¬ 
nection  with  experiments  made  up¬ 
on  them  may  nullify  the  data  taken 
in  such  tests. 

This  matter  is  serious  enough  to 
merit,  in  my  judgment,  a  very  thor¬ 
ough  series  of  tests  being  made  by 
a  corps  of  trained  nurses  and  physi¬ 
cians  working  in  harmony  with  ex¬ 
perienced  heating  engineers,  and  the 
value  of  the  results  to  be  so  ob¬ 
tained  would  warrant  the  expendi¬ 
ture  of  whatever  sum  may  be  ne¬ 
cessary,  either  by  the  city,  the  state 
or  the  nation. 


Dr.  C.  Ward  Crampton  (Direct¬ 
or  of  Physical  Training,  New  York 
City  Department  of  Education) : 
The  problem  of  the  ventilation  of 
the  schoolrooms  of  New  York  City 
has  been  studied  for  many  years  by 
the  Bureau  of  Buildinigs,  of  which 
Mr.  C.  B.  J.  Snyder  is  the  head,  and 
by  the  Department  of  Physical 
Training.  Two  years  ago,  before 
the  present  popular  agitation  began, 
it  became  evident  to  me  that  many 
of  the  classrooms  were  overheated 
and  that  the  then  existing  tempera¬ 
ture  standard  of  68®  to  72®  F.  was 
too  high.  Not  only  was  it  too  high. 


but  temperatures  of  76®  and  78® 
were  common.  Accordingly,  the 
standard  classroom  temperature  was 
lowered  to  65®  to  68°  F.,  and  the 
gymnasium  temperature  to  60°  to 
65°  F.  This  naturally  diminished 
the  Overheating,  but  it  has  not  elim¬ 
inated  it. 

The  agitation  against  our  present 
mode  of  forced  ventilation  is  main¬ 
ly,  if  not  wholly,  the  result  of  obser¬ 
vations  of  these  overheated  class¬ 
rooms,  and  of  some  classrooms 
where  defective  apparatus  is  deliv¬ 
ering  but  little  fresh  air.  No  one 
who  has  taught  in  or  observed  a 
classroom  at  its  proper  temperature, 
65°  to  68®  F.,  with  the  plenum  sys¬ 
tems  working  properly,  has  ever 
complained  to  me  that  the  ventila¬ 
tion  was  poor,  for  it  was  not  poor. 

The  overheating  is  due,  as  a  rule, 
to  defective  diaphragms  in  the  di¬ 
rect  radiation  control  and  to  other 
failures  of  the  thermostat  control. 
The  occasional  failure  of  the  fan  and 
duct  mechanism  is  due  to  faulty 
control  or  lack  of  much-needed  re¬ 
pairs. 

The  worst-ventilated  rooms  in  the 
city,  where  I  have  found  the  air  ac¬ 
tually  foul,  are  in  the  old  buildings 
where  we  do  not  have  plenum  sys¬ 
tems  and  the  windows  are  relied  up¬ 
on  exclusively  for  fresh  air.  It  is 
evident  that  window  ventilation  can 
never  furnish  sufficient  air  for  from 
40  to  60  children  in  a  room  without 
some  of  the  children  being  subject¬ 
ed  to  dangerous  drafts  of  cold  air. 
The  result  has  always  been  that 
drafts  are  avoided  and  the  air  be¬ 
comes  bad. 

FAULTS  WITH  PRESENT  HEATING 
SYSTEMS 

The  faults  I  find  with  the  present 
systems  are  as  follows : 

(i.)  They  are  not  automatic.  It 
requires  constant  expert  care,  test¬ 
ing  and  renewal  of  important  parts 
which  quicklv  deteriorate.  This  is  a 
matter  which  should  be  taken  up 
most  seriously  by  members  of  the 
heating  and  ventilating  profession. 
We  cannot  afford,  it  is  clear,  to  pay 
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more  money  for  expert  janitorial 
services,  and  while,  in  the  main,  the 
janitor  engineer  is  expert  and  vigi¬ 
lant,  yet  there  cannot  fail  to  be  ex¬ 
ceptions.  I  maintain  that  there 
should  be  devised  systems  of  auto¬ 
matic  control  that  are  really  auto¬ 
matic  and  should  not  depend,  to  the 
present  large  degree,  at  least,  upon 
human  variability. 

(2.)  The  present  heating  and 
ventilating  systems  often  decrease 
the  relative  humidity  of  the  air 
down  to  a  point  from  10%  to  30%, 
which  I  consider  deleterious.  This 
can  be  corrected  by  evaporating 
pans,  steam  jets  or  mechanical  frag¬ 
mentation  of  water.  At  the  present 
time,  experiments  of  the  various 
methods  of  humidifying  the  air  are 
being  conducted  by  Mr.  C.  B.  J. 
Snyder.  . 

There  has  been  some  talk  about 
the  physician  being  unable  to  set 
standards  for  ventilation.  If  you 
can  guarantee  a  temperature  of  from 
65°  to  68°  F.  and  an  even  relative 
humidity  of  from  45%  to  55%,  and 
a  sufficient  volume  of  fresh  air  (in 
accordance  with  present  standards) 
mildly  stirring  about  the  room,  I 
shall  be  satisfied. 

I  look  to  the  future  to  improve 
ordinary  outside  air  and  make  it 
mildly  stimulating  by  the  change  of 
some  of  its  O2  into  O3.  At  present 
the  difficulty  with  ozonizing  appa¬ 
ratus  is  to  secure  constant  results, 
and  I  am  frankly  in  doubt  exactly 
what  percentage  of  ozone  is  desir¬ 
able,  on  account  of  the  present  dif¬ 
ficulties  of  control  of  supply.  With 
this  condition  remedied,  we  shall  be 
able  to  set  standards  for  this  new 
and  comparatively  unstudied  factor 
in  ventilation. 


Dr.  James  H.  McCurdy  (Director 
International  Y.  M.  C.  A.  Training 
School,  Springfield,  Mass.)  :  Those 
who  are  studying  the  problem  of 
ventilation  in  Springfield  are  doing 
so  from  the  standpoint  of  a  group  of 
men,  some  190  of  them,  who  are 
taking  vigorous  exercise  under  di¬ 
rection.  In  using  these  men  who 


are  taking  exercise  for  about  two 
hours  daily  and  studying  what  you 
might  call  the  exaggerated  condi¬ 
tions,  we  may  get  at  some  facts 
that  it  would  be  impossible  to  ob¬ 
tain  from  hospital  or  schoolroom 
conditions. 

We  have  had  a  plant  equipped  so 
that  we  can  control  the  relative  hu¬ 
midity  anywhere  from  20%  up  to  at 
least  80% ;  we  can  control  the  tem¬ 
perature  automatically,  so  that  we 
can  run  that  up  or  down,  as  de¬ 
sired.  We  are  studying  the  effect  of 
variations  of  these  conditions,  mak¬ 
ing  blood  pressure  tests,  heart  rate 
tests,  etc.  We  have  just  got  our 
plant  equipped,  so  that  we  cannot 
give  you  definite  reports  with  refer¬ 
ence  to  these  particular  problems. 

In  the  matter  of  blood  pressure 
tests  on  the  individual,  we  have 
found  that  this  runs  from  no  mm. 
up  to  124  or  130  mm.  of  mercury, 
instead  of  140  as  has  been  stated  by 
Dr.  Thompson.  With  the  boys  in 
the  high  school,  the  figures  ran 
from  no  to  120  mm.  This  is  an  av¬ 
erage  for  100  boys,  each  boy’s  con¬ 
dition  being  observed  four  to  six 
times  each  day. 

It  seems  to  me  this  is  one  of  the 
ways  of  checking  the  problems  as 
to  the  effect  of  living  indoors  un¬ 
der  conditions  of  active  exercise.  If 
we  obtain  certain  results  there,  we 
may  fairly  assume  that  these  will 
help,  at  least,  in  determining  the 
conditions  for  health  for  the  chil¬ 
dren  who  are  studying  quietly  in  the 
schoolroom. 

I  do  not  know  whether  we  ought 
to  have  a  high  or  low  relative  hu¬ 
midity.  I  do  know  that  it  is  uncom¬ 
fortable  for  a  young  man  to  work 
with  the  relative  humidity  below 
25% ;  that  is,  he  feels  uncomfort¬ 
able.  I  also  know  that  when  we  run 
the  relative  humidity  above  70%, 
he  feels  sticky  and  does  not  like  it. 
There  is  a  point  somewhere  where 
he  gets  greater  comfort.  Again 
when  the  temperature  rises  above 
70°  F.,  individuals  are  uncomfort¬ 
able.  We  are  trying  to  get  the  room 
temperature  in  the  Training  School 
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at  Springfield  down  to  63®  F.  We 
are  varying  the  humidity,  but  the 
variations  above  stated  are  the  lim¬ 
its,  clinically,  beyond  which  it  seems 


clear  we  cannot  go,  that  is,  from 
25%  to  70%  for  relative  humidity 
and  from  50°  F.  to  70°  F.  for  in¬ 
door  temperature. 


V  eniiiatton  for  a  Stinday^School  Audit  or  ititn 

UNIQUE  METHODS  ADOPTED  AT  THE  CHRISTIAN  UNION  CONGREGATIONAL 
CHURCH,  UPPER  MONTCLAIR,  N.  J. 


Aside  from  the  fact  that  the  ac¬ 
companying  plans  present  a  number 
of  unusual  features  in  the  design  of 
ventilating  equipment,  the  success¬ 
ful  operation  of  the  system  as  in¬ 
stalled,  giving  such  marked  satisfac¬ 
tion  as  to  call  for  general  comment, 
lends  a  timely  interest  to  the  scheme 
adopted.  The  system  as  illustrated 
herewith  is  used  to  ventilate  the 
Sunday  School  auditorium  and  the 
rooms  connected  therewith  at  the 
Christian  Union  Congregational 
Church  in  Upper  Montclair,  N.  J.  It 
is  intended  to  provide  a  sufficient 
volume  of  air,  and  to  maintain  its 
purity,  for  600  persons,  of  which 
number  about  350  are  provided  for 
in  the  auditorium  proper.  The  cost 
of  operating  the  heating  and  venti¬ 
lating  plant  in  a  building  of  this 
character  was  one  of  the  features 
that  required  careful  consideration. 

Some  part  of  the  building  is  in  use 
almost  daily  during  the  cold  weath¬ 
er  and  heat  has  to  be  maintained  in 
the  various  rooms  almost  continu¬ 
ously.  Ventilation  is  required  for 
a  short  period  of  time  during  oc¬ 
cupancy.  The  heating,  therefore,  is 
accomplished  by  direct  radiation 
and  the  ventilation  by  an  entirely 
separate  plant  which  can  be  oper¬ 
ated  or  not,  as  desired. 

The  air  for  ventilating  is  taken 
from  the  outside  and  passed  suc¬ 
cessively  through  screens  for  remov¬ 
ing  the  dust,  thence  through  tem¬ 
pering  coils  and  a  humidifier.  It  is 
then  driven  by  a  fan  through  the 
fresh  air  ducts  into  the  various 
rooms.  The  air  is  tempered  in  this 
manner  to  about  80®  F.  It  is  ad¬ 
mitted  to  the  rooms  near  the  floor 


lines,  the  registers  being  placed  just 
above  the  baseboards.  These  in¬ 
lets  are  so  arranged  with  deflectors 
that  the  air  is  carried  down  toward 
the  floor.  The  velocities  are  ar¬ 
ranged  not  to  exceed  200  ft.  per 
minute. 

The  vitiated  air  is  exhausted  at 
the  ceiling  by  means  of  a  full- 
housed  steel  plate  fan  connected  by 
ducts  to  the  various  outlets.  The 
velocity  of  air  through  the  vent  out¬ 
lets  is  about  1800  feet  per  minute. 
The  outlets  are  arranged  so  as  to 
draw  air  evenly  from  all  parts  of  the 
room.  The  volume  exhausted  is 
about  80%  of  the  volume  of  the  air 
supply,  20%  being  allowed  for  or¬ 
dinary  leakage. 

Automatic  control  of  the  tempera¬ 
ture,  both  for  the  heating  and  venti¬ 
lating,  is  accomplished  by^means  of 
thermostats.  The  thermostats  are 
located  in  the  main  auditorium  and 
are  so  arranged  that  at  a  tempera¬ 
ture  of  67®  F.,  the  heat  from  the  di¬ 
rect  radiation  is  cut  off.  At  69°  the 
heat  from  one  tempering  coil  is  cut 
off  and  at  71®  the  heat  from  the  sec¬ 
ond  coil  is  cut  off.  These  tempera¬ 
tures  are  taken  in  the  auditorium 
and  not  in  the  ducts  or  elsewhere. 

In  order  to  maintain  the  outdoor 
condition  of  the  air  supply,  the  hu¬ 
midifying  apparatus  is  designed  to 
maintain  a  relative  humidity  of 
60%.  This  apparatus  consists  of 
coils  of  steam  pipe  placed  in  a  tank 
of  water  which  is  automatically  sup¬ 
plied  by  means  of  a  float  valve.  The 
steam  in  the  coil  is  controlled  by  a 
humidistat  which  is  located  in  the 
auditorium,  so  that  the  humidity 
supply  is  governed  by  the  condi- 
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tions  in  the  room  occupied,  rather  arate  room.  The  plans  for  heating 

than  in  the  air  chamber  between  and  ventilating  necessarily  included 

the  heaters  and  fan  or  elsewhere,  methods  for  warming  and  ventilat- 

The  idea  both  with  the  temperature  ing  these  rooms  individually,  as 

and  humidifying  control  apparatus,  well  as  forming  a  part  of  the  gen- 

was  to  have  the  control  exercised  in  eral  scheme  for  ventilating  the  en- 
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DETAILS  OF  HEATING  AND  HUMIDIFYING  SCHEME 


the  atmosphere  of  the  room  occu-  tire  room  when  thrown  into  an  au- 
pied.  ditorium. 

SPECIAL  ARRANGEMENTS  WHEN  PARTS  SYSTEM  MAY  SERVE  SUNDAY  SCHOOL  OR 
OF  THE  MAIN  ROOM  ARE  SHUT  OFF  CHURCH,  AS  DESIRED 

During  the  session  of  the  Sunday  It  was  desired,  when  the  installa- 
School,  the  spaces  under  the  bal-  tion  was  made,  to  have  it  designed 
cony  are  occupied  by  classes  and,  by  so  that  it  could  serve  for  the  Sun- 
means  of  sliding  doors,  each  class  day  School  portion  of  the  building 
room  is  made  practically  into  a  sep-  or  for  the  main  church  auditorium, 
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immediately  adjoining.  It  was  nec¬ 
essary,  therefore,  to  connect  both 
the  supply  and  exhaust  fans  to  both 
sections  of  the  building  and  so 
equip  them  that  by  operating  a  dam¬ 
per  in  the  main  duct  connected  to 
each  fan,  the  plant  could  be  put  into 


church  auditorium  so  that  the  con¬ 
trol  of  temperature  and  humidity  is 
alawys  exercised  from  the  part  of 
the  building  which  is  using  the  sys¬ 
tem. 

The  plans  also  show  the  scheme 
of  the  distributing  ducts.  The  base- 


FAN  ELEVATIONS  SHOWING  DAMPER  ARRANGEMENT  FOR  DOUBLE  DUCT 


service  in  either  portion  of  the 
building.  The  plans  for  the  supply 
fan  show  how  this  was  accom¬ 
plished.  The  larger  damper  shown 
is  balanced  by  weights  and  connect¬ 
ed  with  a  switch  operated  by  the 
thermostatic  system,  so  that  by 
throwing  off  two  switches,  the  sup¬ 
ply  and  exhaust  fans  can  be  put  into 
service  in  either  part  of  the  build¬ 
ing.  Duplicate  sets  of  thermostats 
and  humidostats  are  placed  in  the 


Front  elevation 


faction  C'C 


ARRANGEMENT  OF  BAFFLES  IN  AIR  SUP¬ 
PLY  DUCT  AT  REGISTERS 


ment  plans  contain  the  supply  ducts 
while  the  exhaust  ducts  are  shown 
on  the  second  floor  plan,  the  outlets 
for  both  the  supply  and  exhaust  be¬ 
ing  indicated  on  the  drawings. 

The  exhaust  fan,  it  will  be  no¬ 
ticed,  is  placed  in  the  basement.  The 
reason  for  locating  it  there  was  that 
no  suitable  place  could  be  found  for 
it  in  the  attic  and  because  connec¬ 
tion  could  more  readily  be  made 
from  the  church  auditorium  without 
the  use  of  an  additional  unit. 

The  system  was  designed  by 
Twombly  &  Henney,  of  New  York. 
Mr.  David  Henney,  who  is  a  coun¬ 
cilman  of  Montclair,  had  direct 
charge  of  the  work,  which,  as  stated, 
is  characterized  by  those  familiar 
with  its  operation  as  one  of  the 
most  effective  ventilating  systems 
to  be  found.  The  contractor  for  the 
heating  and  ventilating  work  is 
Lewis  Butterfield,  Orange,  N.  J., 
and  for  the  sheet  metal  work, 
O’Rourke  Sheet  Metal  Works, 
Newark,  N.  J.  The  architects  of 
the  building,  which  is  a  recent  addi¬ 
tion  to  the  church  proper,  are  Price 
&  McLanahan,  Philadelphia,  Pa. 
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Hrying  Apparatus'^ 

By  H.  C.  Russell 


It  is  not  the  purpose  of  this  paper 
to  discuss  the  drying  of  any  partic¬ 
ular  kind  of  material,  but  rather  to 
call  attention  to  some  of  the  princi¬ 
ples  underlying  the  design  of  drying 
apparatus  in  general.  Drying  is 
usually  a  process  in  manufacture 
and  in  such  cases  the  dryer  is 
generally  located  in  the  factory  with 
a  view  of  entailing  as  small  an 
amount  of  extra  handling  of  materi¬ 
al  as  possible. 

The  manner  of  constructing  the 
drying  tunnels  or  compartments,  the 
amount  of  air  to  be  circulated,  the 
temperature  of  this  air,  and  indeed 
almost  every  detail  of  design  de¬ 
pends  upon  the  material  to  be  dried 
and  its  amount.  For  different  class¬ 
es  of  material  these  details  will  vary 
over  a  wide  range.  Some  materials 
are  very  sensitive  as  regards  air  con¬ 
ditions  in  the  dryer  and  others  will 
stand  considerable  abuse. 

It  is  one  of  the  underlying  princi¬ 
ples  of  many  kinds  of  dryers,  and 
applies  with  peculiar  force  to  the 
drying  of  lumber  and  such  materi¬ 
als,  that  the  hot  air  to  the  drying 
tunnel  must  be  admitted  close  to  the 
“hot”  or  “dry”  end  of  the  tunnel, 
and  discharged  at  the  “wet”  or 
“green”  end. 

It  will  be  observed  that  there  will 
be  a  wide  difference  in  relative  hu¬ 
midity  of  the  air  between  the  hot 
end  and  the  opposite  end,  usually 
called  the  “green”  and,  because  of 
the  moisture  the  air  has  absorbed 
(it  being  the  sole  function  of  the 
dryer  to  absorb  moisture).  There 
will  likewise  be  considerable  differ¬ 
ence  in  temperature  between  the 
two  ends  because  the  heat  required 
to  evaporate  the  moisture,  supply 
radiation  losses,  etc.,  is  usually  tak¬ 
en  from  the  air  supplied  by  the  fan. 

If  now  the  green  material,  espe¬ 
cially  such  materials  as  lumber,  should 
be  first  placed  in  the  hot  end  of  the 

*  From  a  paper  read  at  the  annual  meeting  of 
The  American  Society  of  Heating  and  Ventilating 
Engineers,  New  York,  January  23-25,  1912. 


dryer  where  the  air  is  hot  and  very 
low  in  its  relative  humidity,  the 
rapid  evaporation  and  consequent 
drying  of  the  surface  would  cause 
surface  cracks  or  checking,  since 
practically  all  materials  contract 
more  or  less  in  drying. 

On  the  other  hand,  if  the  green 
material  is  placed  first  in  the  green 
or  wet  end  of  the  dryer  where  the 
temperature  is  lower  than  at  the  oth¬ 
er  end,  and  what  is  more  important, 
the  relative  humidity  is  much  high¬ 
er,  the  drying  at  first  will  be  very 
slow,  giving  the  material  a  chance 
to  get  at  a  uniform  temperature 
throughout  and  the  drying  process 
will  begin  at  the  centre  even  before 
it  begins  at  the  surface,  because  the 
very  moist  air  will  prevent  nearly  all 
evaporation  from  the  surface  until 
it  is  moved  farther  along  the  dryer 
into  regions  of  lower  relative  hu¬ 
midity.  This  is  the  method  used  in 
a  large  percentage  of  dryers. 

As  each  particular  class  of  dryers 
has  certain  peculiar  features  which 
make  it  different  from  all  others,  it 
is  beyond  the  scope  of  this  paper  to 
deal  with  them,  except  perhaps  to 
say  that  the  material  may  make  its 
trip  through  the  dryers  loaded  on 
trucks,  in  trays  stacked  on  cars,  on 
conveyors  or  in  perhaps  half  a  doz¬ 
en  other  ways  as  best  suited  to  the 
particular  proposition  in  hand.  Dry¬ 
ers  of  this  class  are  arranged  to  re¬ 
ceive  the  fresh  material  at  the  so- 
called  green  end,  the  material  being 
gradually  advanced  toward  the  hot 
end  as  the  dried  product  is  removed 
from  the  dry  end  and  fresh  material 
put  in  at  the  green  end. 

There  are  other  classes  of  dryers 
where  the  air  conditions  may  just 
as  well  be  kept  about  the  same  at 
all  times  and  in  all  parts  of  the  dry¬ 
er.  In  such  cases  the  air  may  be  dis¬ 
tributed  in  a  fairly  uniform  manner 
throughout  the  dryer.  There  are 
still  other  classes  of  dryers  in  which 
a  full  charge  of  green  material  is  put 
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in.  The  fan  is  then  started  and  the 
temperature  gradually  raised  and 
varied  at  will.  In  such  dryers,  of 
course,  the  air  conditions  will  be 
practically  the  same  in  all  parts  of 
the  dryer  at  any  time. 

The  drying  compartments  or  tun¬ 
nels,  as  they  are  often  called,  vary 
widely  in  design  and  are  usually  ar¬ 
ranged  with  certain  manufacturing 
conditions  in  view  as  well  as  the  ef¬ 
ficiency  of  the  dryer.  These  manu¬ 
facturing  conditions  need  not'  and 
should  not  be  allowed  to  impair  the 
efficiency  of  the  dryer.  As  a  gen¬ 
eral  rule,  dryers  for  a  particular 
class  of  work  will  be  found  to  be 
about  the  same  length,  that  is,  if 
they  fall  under  the  first  class  of  dry¬ 
ers  named  above,  and  the  difference 
in  capacity  required  will  be  made  up 
in  width  of  two  or  more  dryers-  in¬ 
stalled.  For  the  last  two  classes  of 
dryers  the  shape  of  the  drying  com¬ 
partments  is  not  so  important,  and 
they  will  be  found  to  be  made  in  a 
variety  of  shapes. 

The  size  of  the  compartments 
will,  of  course,  depend  upon  the 
amount  of  material,  time  required 
for  drying  and  the  space  required 
for  a  unit  quantity  of  material.  The 
construction  should  naturally  be 
fairly  non-conducting,  at  least  as 
much  so  as  the  best  class  of  building 
construction,  to  avoid  unnecessary 
waste  of  heat  by  radiation. 

TEMPERATURES  REQUIRED 

It  has  been  found  that  for  practi¬ 
cally -each  material  the  maximum 
temperature  in  the  dryer  for  good 
results  should  not  exceed  a  given 
figure  and  for  temperatures  much 
below  this  figure  in  the  hottest  part 
of  the  dryer  the  capacity  will  either 
be  reduced  or  the  material  will  not 
dry  at  all.  Some  of  these  tempera¬ 
tures  are  given  in  tabular  form  here¬ 
after. 

DRYING  PERIOD 

For  each  material  there  is  a  mini¬ 
mum  drying  time  which,  of  course, 
varies  very  wddely  for  different  ma¬ 
terials.  If  we  try  to  extract  the 
moisture  from  any  given  material  in 


much  less  than  this  time  we  will  get 
unsatisfactgry  results  due  to  too 
rapid  evaporation.  Some  drying  pe¬ 
riods  are  given  in  tabular  form  here¬ 
after. 

HUMIDITY 

It  will  generally  be  found  when 
hot  air  is  first  brought  into  contact 
with  the  material  which  is  almost 
dry  (the  air  gradually  absorbing 
moisture  as  it  passes  along  toward 
the  wet  end  of  the  dryer  and  the 
fresh  material)  that  no  trouble  will 
result  from  too  rapid  evaporation 
unless  the  air  supply  is  too  great  or 
the  temperature  too  high. 

Generally  if  one  bases  his  calcula¬ 
tions  on  about  6o%  relative  humid¬ 
ity  at  50°  F.  outside  temperature  he 
will  be  safe,  because  when  the  out¬ 
side  temperature  is  below  50°  one 
can  dry  with  a  smaller  volume  of  air 
due  to  the  fact  that  the  moisture 
absorbing  capacity  of  the  air  will  be 
greater,  and  when  the  temperature 
rises  above  50°  the  relative  humid¬ 
ity  will  likely  be  lower  than  60%, 
or  the  temperature  of  the  dryer  may 
be  increased  somewhat.  The  rela¬ 
tive  humidity  and  temperature  can, 
of  course,  be  calculated  from  the 
above  assumed  conditions.  At  the 
green  end  the  relative  humidity,  of 
course,  differs  greatly  for  different 
classes  of  work.  Very  seldom  can 
it  be  made  to  exceed  75%  at  the 
temperature  of  the  air  leaving  the 
dryer. 

MOISTURE 

The  amount  of  moisture  to  be 
evaporated  in  a  unit  of  time  must 
always  be  known  for  intelligent  de¬ 
sign.  This  can  be  found  by  simple 
experim^ent  if  in  no  other  way. 

AIR  SUPPLY 

Between  the  temperature  of  in¬ 
coming  and  outgoing  air  there  must 
be  sufficient  heat  given  off  to  take 
care  of  the  following  heat  losses: 
(a)  radiation  from  the  dryer,  (b) 
heat  required  to  raise  the  tempera¬ 
ture  of  the  products  to  be  dried,  the 
water  to  be  evaporated  and  the 
trucks,  etc.,  from  factory  tempera¬ 
ture  to  dryer  temperature,  (c)  heat 
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required  to  evaporate  the  moisture 
based  upon  the  latent  heat  of  evap¬ 
oration  at  the  temperature  at  the 
wet  end  of  the  dryer.  The  air  may 
be  safely  admitted  to  the  dryer  at  a 
temperature  above  that  given  in  the 
table  hereafter  to  offset  all  losses 
except  the  last  named. 

There  are  two  rquiremnts  as  to 
air  volume  which  must  be  met:  (a) 
there  must  be  a  sufficient  volume  of 
air  as  a  vehicle  for  carrying  suffi¬ 
cient  heat  to  provide  for  all  the 
above  heat  losses  without  reducing 
the  temperature  at  the  green  end 
too  low  for  good  results,  (b)  there 
must  also  be  a  sufficient  volume  of 
air  to  carry  away  the  moisture  with¬ 
out  coming  too  near  the  point  of 
saturation.  This  latter  is  to  be  cal¬ 
culated  on  a  basis  of  the  difference 
in  the  amount  of  moisture  contained 
in  a  cubic  foot  of  air  as  delivered  to 
the  dryer  and  that  contained  in  the 
same  air  as  it  leaves  the  dryer,  the 
relative  humidity  at  the  green  end 
never  to  exceed  75%.  We  should 
remember  that  most  tables  giving 
the  amount  of  moisture  contained  in 
air  at  various  temperatures  and  for 
various  percentages  of  relative  hu¬ 
midity  refer  to  a  cubic  foot  of  the 
mixture  of  air  and  vapor  and  that 
the  number  of  cubic  feet  of  air 
(comparatively  dry)  going  into  the 
dryer  may  or  may  not  be  even  ap¬ 
proximately  the  same  as  the  num¬ 
ber  of  cubic  feet  of  the  mixture  of 
air  and  water  leaving  the  dryer. 

It  is  imperative  to  see  that  both 
the  above  conditions  as  to  the 
amount  of  air  circulated  to  carry 
away  moisture  be  fulfilled.  I  have 
noticed  that  most  of  us  are  rather 
inclined  to  overlook  the  second  con¬ 
dition;  and  in  a  large  percentage  of 
the  cases,  this  condition  requires 
more  air  than  the  first.  It  is  evi¬ 
dent  that  the  'dryer  is  most  economi¬ 
cal  which  satisfies  both  these  condi¬ 
tions  and  overdoes  neither,  and  this 
is  the  condition  sought  for  as  near 
as  practicable.  For  instance,  we  may 
discharge  a  large  volume  of  air  into 
a  dryer  resulting  in  a  small  tempera¬ 
ture  loss  and  a  comparatively  low 


relative  humidity  at  the  wet  end, 
and  it  might  easily  happen  that  we 
can  use  a  much  smaller  volume  of 
air  at  the  same  initial  temperature 
with  a  greater  loss  of  temperature 
in  the  dryer  and  a  greater  relative 
humidity  at  the  discharge  end  and 
get  results  just  as  good  or  even  bet¬ 
ter  and  certainly  be  more  economi¬ 
cal  in  the  use  of  steam. 

LOSS  OF  TEMPERATURE 

After  allowing  for  all  heat  losses 
except  those  required  to  evaporate 
the  moisture,  the  further  loss  of 
temprature  in  the  dryer,  of  course, 
bears  a  definite  ratio  to  the  amount 
of  moisture  we  can  induce  each  cu¬ 
bic  foot  of  air  to  carry  away,  which, 
of  course,  reverts  back  to  the  rela¬ 
tive  humidity  at  the  discharge  end. 
In  the  ordinary  waste  heat  brick 
dryer  this  loss  is  about  100°  F. ;  in 
lumber  dryers  it  varies  from  30°  to 
70°,  and  for  the  majority  of  other 
classes  of  dryers  it  runs  from  10® 
to  30°. 

The  accompanying  table  gives  the 
maximum  temperatures,  and  in 
some  cases  the  average  drying  pe¬ 
riod,  for  a  few  materials,  which 
have  come  under  the  author’s  obser¬ 
vation.  Dryers  for  lumber  and 
brick  have  by  reason  of  their  com¬ 
mercial  importance  been  given  con- 

CONDITIONS  FOR  DRYING  DIFFER¬ 
ENT  MATERIALS 


Temperature 

Drying 

Period, 

Material 

Deg.  F. 

Days 

Sole  Leather  hides. . 

90 

4  to  6 

Thin  leather  hides. 

90 

2  to  3 

Bone  glue . . . 

.  .  70  to  90 

4 

Skin  glue . 

.  .  70  to  90 

2 

Starch  . 

.  .180  to  200 

K 

Apples . 

.  .  140  to  180 

K 

Leaf  tobacco . 

85 

Stem  tobacco . 

.  .  200 

Soap . 

.  .  100 

2 

Wool . 

.  .  105 

Rags . 

. .  180 

Pottery . 

.  ..  120 

siderable  attention  and  very  reliable 
data  have  been  secured. 

In  many  drying  installations 
waste  heat  can  be  utilized  for  the 
purpose.  All  brick  and  tile  yards  of 
modern  design  are  now  drying  their 
products  from  waste  heat  derived 
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grom  kilns  cooling  down  after  being 
burned,  and  it  so  happens  that  if  the 
rotation  of  kilns  is  properly  studied 
and  adhered  to‘  there  is  waste  heat 
available  practically  at  all  times  in 
about  sufficient  amount  for  drying 
the  fresh  product  with  a  liberal  al¬ 
lowance  for  waste.  After  all,  very 
little  of  this  so-called  waste  heat  is 
really  wasted.  Much  more  can  be 
accomplished  in  the  way  of  adapting 
dryers  to  use  waste  heat,  and  fur¬ 
thermore  the  air  can  generally  be 
drawn  directly  over  the  cooling  sur¬ 
faces  themselves,  for  we  are  seldom 
interested  in  the  absolute  purity  of 
the  air  supply  to  such  dryers. 

All  that  has  been  said  above  re¬ 
fers  to  dryers  equipped  with  fans 
for  providing  a  definite  amount  of  air. 

Dryers,  of  course,  have  long  been 
in  use  which  work  by  gravity,  and 
it  cannot  be  said  that  they  were  all 
failures.  Indeed,  it  seems  that  for 
some  work,  notably  lumber,  they 
give  better  results  than  blower 
kilns. 

The  writer  has  seen  many  so- 
called  dryers  designed  by  some  rule 
of  thumb  which  gave  fairly  good 
satisfaction,  but  just  how  they  did 
it  I  could  never  make  out.  The  idea 
of  the  designer  seemed  to  be  to  get 
his  dryer  as  nearly  air  tight  as  pos¬ 
sible,  and  to  keep  it  as  hot  as  pos¬ 
sible,  but  fortunately  his  methods  of 
construction  were  so  imperfect  that 
the  air  “leaked  in”  and  “leaked  out.” 

It  is  true  that  necessity  is  the 
“mother  of  invention,”  and  the  rea¬ 
son  drying  apparatus  is  just  now  in 
the  experimental  stage  is  seen  in  the 
fact  that  we  are  now  approaching 
a  point  in  our  industrial  develop¬ 
ment  when  the  best  and  the  cheap¬ 
est  that  science  and  art  can  produce 
will  be  demanded. 


DISCUSSION 

Prof.  William  Kent;  There  are 
some  kinds  of  drying  apparatus  that 
consist  of  a  cylinder  which  is  ro¬ 
tated  at  a  certain  low  velocity  and 
the  material  is  fed  in  at  one  end  and 
dumped  out  dry  at  the  other  end. 
The  cylinder  may  be  heated  at  one 


end  by  fire  or  it  may  be  heated  by 
steam  coils  placed  inside,  or  it  may 
be  heated  only  by  hot  air  or  gas 
that  passes  through.  I  wish  the  au¬ 
thor  would  take  up  the  question  of, 
say,  given  a  mass  of  material  con¬ 
taining  1,000  lbs.  of  water,  a  maxi¬ 
mum  temperature  allowable  of,  say. 
200®  F.  For  some  materials,  maybe 
400°  for  others,  such  as  sand,  and  tell 
us  how  that  may  be  dried  or  heated 
with  the  greatest  economy.  As  far 
as  I  have  beep  able  to  find  out,  the 
greatest  economy  is  when  you  use 
no  air  at  all,  provided  the  substance 
may  be  heated  above  212®  F.  But 
as  high  temperatures  cannot  be  used 
with  some  substances  it  is  neces¬ 
sary,  with  these,  to  use  air,  but  cal¬ 
culations  seem  to  show  that  the 
larger  the  amount  of  air  the  less 
economical  is  the  operation. 

It  would  be  an  interesting  prob¬ 
lem  to  figure  up,  say,  with  1,000  lbs. 
of  water  in  a  given  quantity  of  dry¬ 
ing  material,  what  would  be  the  cost 
of  fuel  or  the  number  of  heat  units 
required  with  diflferent  quantities  of 
air,  different  temperatures  at  the 
point  of  introduction  of  air,  also 
with  different  temperatures  of  steani 
in  the  coils. 

I  came  across  a  case  the  other  day 
where  a  man  had  a  sand  drier  made 
of  a  rectangular  brick  stack,  prob¬ 
ably  40  or  50  ft.  high,  with  a  num¬ 
ber  of  cast-iron  plates  projecting 
like  shelves  from  two  opposite  sides, 
the  sand  dropping  from  one  shelf  to 
another.  There  was  a  fire  at  the 
bottom  and  the  sand  was  discharged 
near  the  bottom.  That  is  the  way 
Mr.  Edison  dries  crushed  brick  at 
his  cement  works.  After  running 
the  stack  in  this  way  the  man  took 
out  the  plates  and  put  in  a  distrib¬ 
uting  machine  at  the  top  of  the  stack 
so  that  the  sand  fell  down  like  rain. 
With  no  plates  at  all  he  got  better 
results.  That  was  one  instance  of 
the  use  of  the  rule  of  thumb  where 
he  did  away  with  the  old  apparatus. 
I  have  no  figures  on  that,  but  there 
is  an  enormous  field  for  heating  en¬ 
gineers  to  find  out  what  can  be  done 
in  the  process  of  drying. 
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think  you  can  dry  in  a  vacuum,  no 
matter  what  the  temperature  is? 

Prof.  Kent:  I  suppose  so, -if  you 
take  long  enough  and  maintain  the 
vacuum,  drawing  off  the  vapor  with 
a  pump.  I  have  dried  a  piece  of 
coal,  taking  14%  of  the  moisture 
out  of  it,  by  putting  it  in  a  desic¬ 
cator,  a  closed  glass  vessel  contain¬ 
ing  sulphuric  acid,  and  letting  it  re¬ 
main  there  for  six  weeks. 

Mr.  Wolfe:  According  to  Dr. 
Billings’s  tables  for  drying,  he  con¬ 
tends  that  it  is  the  air  that  dries  and 
not  the  heat.  His  tables  give  the 
amounts  of  moisture  that  the  air 
will  carry  at  different  temperatures. 
If  I  remember  correctly,  at  57°  F., 
the  air  will  carry  one-eightieth  of 
its  weight  in  water.  With  every 
27®  rise  in  the  temperature  of  the 
air,  you  double  its  water-carrying 
capacity  until  you  get  up  practical¬ 
ly  to  202°  when  the  water  vapor¬ 
izes. 

The  reason  that  sand  coming 
down  like  rain  dries  easily  is  that 
there  is  a  better  contact  with  the  vol¬ 
ume  of  air  passing  through.  The 
great  loss  of  heat  in  drying  is  due 
to  the  loss  of  contact. 

Mr.  J.  a.  Donnelly:  A  great 
deal  of  rubber  is  dried  in  a  vacuum 
apparatus,  by  producing  a  vacuum 
in  the  dryer,  heating  with  steam  and 
evaporating  the  water  out  of  the 
•  rubber  and  passing  it  into  a  con¬ 
denser. 

Prof.  Kent:  That  is  the  way  su¬ 
gar  is  produced  from  the  juice  of  su¬ 
gar  cane,  by  evaporating  the  water 
in  vessels  in  which  a  partial  vacu¬ 
um  is  maintained. 

In  the  operation  of  drying  milk  I 
have  seen  two  large  metal  cylinders 
used  that  came  within  a  few  thou¬ 
sandths  of  an  inch  of  each  other. 
The  milk  was  poured  down  in  the 
space  between  the  rotating  cylinders 
and  came  out  below  the  narrow 
space  dry.  It  was  then  scraped  off 
by  a  scraper.  In  this  case  the  dry¬ 
ing  was  done  entirely  by  heat. 
There  was  a  steam  pressure  in  the 
cylinders  of  about  150  lbs.,  or  over 


entirely  evaporated  and  the  dried 
product,  as  scraped  off,  was  packed 
in  boxes  and  shipped,  in  the  case  I 
speak  of,  to  the  Japanese  army. 

President  R.  P.  Bolton:  I  hap¬ 
pened  to  be  observing  the  operation 
of  a  large  lumber  drying  plant  re¬ 
cently.  I  found  closets  prepared  for 
the  drying  of  lumber  which  were  en¬ 
tirely  closed  up,  with  no  air  access  to 
them  at  all  and  carrying  very  high 
temperatures. 

Mr.  Stewart  A.  Jellett:  The 
subject  of  drying  is  a  particularly 
broad  one.  I  think  it  starts  first  with 
a  study  of  the  goods  you  are  going  to 
dry.  I  have  had  experience  in  drying 
a  great  many  materials,  including 
laundry  soap  and  sand  soap,  oilcloth,  ' 
brick,  leather,  playing  cards,  and  you 
cannot  apply  the  rule  you  use  for  dry¬ 
ing  one  material  to  any  of  the  others. 

For  example,  in  the  case  of  play¬ 
ing  cards,  they  are  generally  put 
through  a  press  for  the  final  glazing 
giving  a  pressure  of  some  tons  to  the 
square  inch.  The  only  surface  from 
which  you  can  extract  the  moisture  is 
the  edge,  which  is  about  i/ioo  of  an 
inch  thick.  If  you  extract  moisture 
from  the  glazed  surface  it  will  ruin 
the  card.  Therefore,  you  must  screen 
the  air,  or  you  must  be  sure  there  is 
no  dust  to  stick  to  the  card  and  then 
you  must  extract  the  moisture  from 
the  edge.  As  a  rule  playing  cards 
are  printed  in  sheets  which  are  dried 
before  they  are  cut.  Therefore  you 
have  to  take  the  entire  moisture  from 
the  edge  of  that  sheet  and  each  sheet 
contains  a  whole  deck  of  cards.  It 
takes  some  days  to  accomplish  it. 

In  the  case  of  laundry  soap,  the 
thing  to  do  is  to  put  a  skin  on  it  so  as 
not  to  take  too  much  of  the  moisture 
out.  If  you  should  treat  sand  soap 
that  way,  the  minute  a  cake  of  soap 
was  put  in  a  bucket  of  water  it  would 
become  soft. 

If  you  are  drying  linoleums,  you 
must  study  the  effect  on  colors.  If 
too  much  heat  is  applied  to  a  scarlet 
or  vermilion,  it  changes  it  to  a  bronze 
effect. 

I  do  not  believe  you  can  dry  nine- 
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tenths  of  the  materials  successfully 
without  a  circulation  of  air  with  the 
heat.  With  certain  materials  it  is  ne¬ 
cessary  to  keep  the  temperature  down, 
such  as  glue.  If  glue  is  heated  to  a 
temperature  of  96°  or  98®  F.,  it  will 
never  dry,  but  will  simply  get  soft. 
They  do  not  make  glue  in  the  sum¬ 
mer  months  for  that  reason.  Glue  has 
roughly  80%  of  moisture  in  it  and 
after  you  get  through  with  it,  it  must 
be  dry  enough  to  pulverize  into  pow¬ 
der.  The  drying  of  glue  is  accom¬ 
plished  in  about  56  hours,  whereas  it 
formerly  took  some  weeks.  You  have 
to  watch  the  conditions,  also,  very 
carefully.  As  glue  sets,  it  will  stand 
a  higher  temperature.  But  if  the 
temperature  becomes  too  high,  a  skin 
will  form  over  the  glue  which  will 
hold  the  moisture  inside. 

The  same  thing  is  true  of  bricks.  If 
you  use  too  high  a  temperature  in 
drying  bricks,  a  skin  will  form  and 
the  bricks  will  crack. 

Speaking  generally  of  moisture  in 
air,  I  remember  one  case  where  I  was 
called  in  to  investigate  the  conditions 
in  a  chemical  works.  The  superin¬ 
tendent  had  been  in  the  habit  of  dry¬ 
ing  in  a  certain  way,  with  a  network  of 
pipes  under  a  slate  floor.  He  told  me 


he  had  five  miles  of  pipes  in  that  room, 
which  was  about  150  feet  square.  The 
moisture  was  trickling  down  the  walls 
in  streams  and  the  windows  were 
screwed  fast.  I  told  him  to  open  the 
windows  and  he  would  get  more  dry¬ 
ing.  In  this  particular  case,  he  had 
temperature  enough  to  release  the 
moisture  from  the  material,  but  it  was 
necessary  also  to  have  sufficient  vol¬ 
ume  of  air  to  carry  the  moisture  away. 

We  find  all  those  theories  combated 
by  the  so-called  practical  man.  I  had 
a  case  in  New  York  a  few  years  ago 
in  connection  with  the  drying  of  sand 
soap.  After  studying  the  matter,  I 
suggested  that  instead  of  drying  the 
soap,  we  freeze  it.  The  people  looked 
at  me  in  amazement.  I  said,  “Take 
that  solid  piece  (it  was  42  in.  square 
and  28  in.  high)  across  the  street  and 
have  it  frozen.  Then  grind  it  while  it 
is  frozen  and  do  not  let  it  stand  un¬ 
til  it  has  thawed.”  The  owner  tried 
the  experiment  and  it  was  entirely  suc¬ 
cessful.  After  being  in  the  cold  stor¬ 
age  room,  where  the  temperature  was 
below  the  freezing  point,  the  soap  was 
put  in  the  grinder.  It  cost  less  money 
to  freeze  it  and  then  grind  it  than  to 
heat  it  and  grind  it.  When  the  owner 
built  a  new  factory  he  put  in  a  re¬ 
frigerator  to  freeze  his  soap. 


^ofes  on  HecLtin^  oj-  Shimming  Toots 


Interesting  experiences  in  connec¬ 
tion  with  the  heating  of  swimming 
pools  were  related  by  several  speakers 
at  the  recent  meeting  of  the  heating 
engineers’  society  in  the  discussion  of 
a  paper  on  this  subject,  presented  by 
Cesar  Teran  (published  in  The 
Heating  and  Ventilating  Maga¬ 
zine  for  February,  1912).  Among 
the  speakers  was  Theodore  Wein- 
shank,  who  described  a  unique  method 
he  had  adopted  for  this  purpose  with 
success. 

“While  it  may  be  true,”  said  Mr. 
Weinshank,  “that  there  is  no  sure  the¬ 
oretical  method  of  predetermination  of 
loss  of  heat  from  the  water  in  a  swim¬ 
ming  pool,  still  the  conditions  which 
tend  to  govern  this  loss  are  more  or 
less  a  fixed  basis  of  calculation,  viz.. 


the  construction  of  the  pool,  the  loca¬ 
tion  of  the  pool  in  the  building,  the 
frequency  with  which  the  pool  is  in 
use  and  the  average  number  of  people 
using  the  pool  every  24  hours.  It  has 
been  our  experience  that  the  average 
loss  of  heat  is  from  2°  to  5®  F.  and 
never  more  than  6®  in  24  hours. 

The  pool  described  in  the  paper  can 
be  considered  a  comparatively  small 
one,  as  the  average  size  of  swimming 
pools  is  about  20  ft.  by  60  ft.,  with  an 
average  depth  of  6  ft.  The  cubical 
contents  of  the  pool  described  is  3,534 
cu.  ft.,  and  to  fill  and  empty  this  jwol 
requires  10  hrs.  and  5  hrs.,  respective¬ 
ly.  This  is  too  long  a  period  for  the 
average  pool  to  be  out  of  service.  I 
have  in  mind  particularly  Y.  M.  C.  A. 
buildings  and  other  semi-public  build- 


30 


THE  HEATING  AND  VENTILATING  MAGAZINE 


ings  where  the  pools  are  required  to 
be  accessible  continuously. 

We  were  called  upon  to  design  a 
heating  apparatus  for  a  swimming  pool 
to  meet  the  last-named  requirements. 
The  time  limit  given  us  was  3  hrs.  to 
fill  and  2  hrs.  to  empty  the  pool,  and 
the  filling  and  emptying  were  to  be 
done  at  night.  The  pool  in  question 
was  22  ft.  by  60  ft.,  with  an  average 


ed  by  the  temperature  of  the  incoming 
water  and  the  rate  at  which  it  was  de¬ 
sired  to  fill  the  pool. 

After  filling  the  pool,  the  valves  at 
point  A  are  closed  and  then  valves  B 
and  C  are  opened  and  steam  admitted 
at  points  E,  E,  18  in.  from  the  top  of 
the  water  level.  The  arrangement  of 
the  connections  at  E,  E,  are  the  same 
as  at  point  A.  The  admission  of  steam 


Fig.  1— pipe  ARRANGEMENT  FOR  HEATING  A  SWIMMING  POOL 
BY  INJECTION  OF  STEAM 


water  depth  of  6  ft.,  or  containing 
about  450,000  lbs.  of  water. 

■  In  designing  the  equipment  we  did 
not  use  any  intermediate  apparatus 
but  heated  the  water  by  means  of 
steam  injection  while  the  pool  was  be¬ 
ing  filled. 

Referring  to  Fig.  i,  the  water  was 
admitted  to  the  pool  at  point  A,  about 
4  ft.  from  the  bottom,  in  the  middle 
of  the  end  wall  at  the  deepest  end, 
through  a  4-in.  supply  from  the  city 
mains  under  pressure  through  a  filter. 
The  arrangement  of  steam  and  water 
inlet  is  as  shown  in  Fig.  2.  The  ar¬ 
rangement  at  point  A,  when  used  for 
filling  the  pool,  was  not  with  the  inten¬ 
tion  of  filling  the  pool  with  water  of 
the  desired  temperature.  The  amount 
of  steam  used  at  point  A  was  govern- 


at  E,  E,  causes  a  circulation  of  water 
through  the  entire  length  of  the  pool 
and  causes  the  colder  water  to  flow 
through  inlets  D,  D,  upwards.  By 
these  means,  we  were  able  to  bring  up 
the  temperature  of  the  water  to  the 
desired  point  within  a  very  short  time. 

With  this  design,  the  time  limit  re¬ 
quired  for  heating  the  pool  controls 
the  boiler  capacity.  For  example:  to 
heat  a  pool  22  ft.  x  60  ft.  x  6  ft.  from 
a  temperature  of  55®  to  75®  F.,  would 
require  about  9,000,000  B.  T.  U.  If 
this  amount  of  heat  is  to  be  imparted 
to  the  water  in  3  hrs.,  it  would  re¬ 
quire  about  90  H.  P.  This  was  the 
case  in  connection  with  the  pool  men¬ 
tioned  above. 

A  Member:  How  about  noise? 

Mr.  Weinshank:  We  did  have 
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noise  when  pipes  E,  E,  were  about  6  to  pieces  because  water  is  turned  into 


in.  below  the  surface  of  the  water. 
The  velocity  of  the  steam  would  push 
the  water  inward.  We  lowered  the 
pipe  about  i8  in.  and  that  overcame 
the  difficulty. 

We  have  installations  of  a  similar 
character  where  cast-iron  boilers  under 


Fig.  2  DETAIL  OP  STEAM  AND 
WATER  INLET 

low  pressure  are  used  with  good  re¬ 
sults  for  supplying  the  steam  to  the 
pool. 

It  is  stated  that  steam  is  not  consid¬ 
ered  a  good  medium,  as  it  will  impart 
a  peculiar  odor  to  the  water,  due,  per¬ 
haps,  to  the  presence  of  oil  in  the 
boiler.  Our  experience,  however,  has 
been  to  the  contrary. 

Mr.  Teran:  Concerning  the  use  of 
steam  to  heat  the  water,  the  boilers 
that  we  used  were  cast-iron  boilers; 
I  have  an  objection  to  feeding  these 
boilers  continuously  with  fresh  water, 
as  they  are  likely  to  crack.  If  you 
have  wrought-iron  boilers  of  course 
you  can  use  steam. 

Manufacturers  of  filters  prefer  to 
filter  the  water  after  it  is  heated  on 
the  ground  that  they  can  filter  it  bet¬ 
ter  that  way.  As  to  the  high  tempera¬ 
ture  of  the  water  used,  the  water  is 
introduced  at  the  bottom,  as  I  stated, 
and  no  steam  rises  to  the  surface. 

Mr.  W.  M.  Mackay;  I  have  had 
considerable  experience  with  cast-iron 
boilers  and  I  do  not  know  of  a  single 
case  of  boilers  cracking,  after  being 
filled  with  water,  so  long  as  the  water 
was  maintained  at  the  proper  level.  I 
have  known  cases  of  both  wrought- 
iron  and  cast-iron  and  steel  boilers  be¬ 
ing  cracked  where  the  water  was  re¬ 
moved  and  fresh  water  turned  in.  I 
do  not  think  cast-iron  boilers  will  go 


them  when  they  are  generating  steam. 

President  R.  P.  Bolton  :  In  plan¬ 
ning  swimming  pools,  I  have  used,  for 
the  supply  of  cold  and  tempered  wa¬ 
ter,  branch  pipes  provided  with  noz¬ 
zles  buried  in  the  lower  end  of  the 
pool,  fed  by  a  cross  header  laid  in  a 
trench,  provided  with  removable  per¬ 
forated  lids  and  used  as  a  drain  for 
the  solid  materials  which  find  their 
way  to  the  bottom  of  the  pool ;  the 
trench  being  connected  to  a  small 
sump  chamber  built  into  the  wall  of 
the  pool.  With  this  arrangement  it  is 
very  easy  to  remove  the  foul  materials 
that  gather  in  the  lower  part  of  such 
pools,  which  is  largely  made  up  of 
fine  hair  from  the  body  and  is  rather 
difficult  to  get  rid  of,  except  by  thor¬ 
ough  washing  down  of  the  surface.  A 
channel  is  formed  down  one  of  the 
side  walls  on  the  lower  end  of  the 
pool  which  extends  down  into  the 
sump,  and  a  suction  pipe  is  extended 
down  into  the  bottom  of  the  sump,  so 
that  the  very  last  drop  of  water  can 
be  drawn  away  from  the  floor  of  the 
pool. 

Hot  or  cold,  pipes  can  be  extended 
down  the  same  chase  or  channel  into 
the  pipe  in  the  trench  which  crosses 
the  lower  end  of  the  pool,  and  thus 
hot  or  cold  water,  or  both,  may  be 
supplied.  No  difficulty  has  been 
found  in  introducing  the  hottest  wa¬ 
ter  in  that  manner,  even  while  bath¬ 
ers  have  been  in  the  pool,  because  it 
is  distributed  through  the  nozzles 
and  becomes  thoroughly  mixed  with 
the  water  in  the  pool  before  it  strikes 
the  person  of  the  bather. 

Mr.  a.  M.  Feldman  :  I  do  not  see 
why  the  author  was  afraid  of  inject¬ 
ing  steam  into  the  water  of  the  swim¬ 
ming  pool.  If  it  is  not  a  high  pres¬ 
sure  plant,  there  will  be  no  oil  in  the 
boiler. 

President  Bolton  ;  This  may  be 
due  to  the  use  of  a  compound  in  the 
boiler  affecting  the  character  of  the 
condensed  steam. 

Mr.  Feldman  :  I  do  not  see  why 
the  water  should  be  filtered  after  it  is 
heated.  It  should  be  filtered  before 
being  heated  so  that  no  sediment 
would  be  carried  over  into  the  heater^ 
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Vroposed  Standard  Arrangements  J’ot  Test¬ 
ing  Air  in  School  *Rooms 


In  recognition  of  the  recent  pro¬ 
nouncements  of  medical  men  and  other 
experts  on  the  inadequacy  of  the  car¬ 
bon  dioxide  test  pure  and  simple  for 
determining  the  purity  of  the  air,  the 
following  sets  of  conditions  have  been 
proposed  by  a  committee  on  heating 
and  ventilation  of  the  American 
School  Hygiene  Association  for  use 
in  connection  with  school  rooms.  These 
conditions  will  be  made  the  basis  of 
an  exhaustive  series  of  tests  to  be  con¬ 
ducted  in  Boston  by  the  committee  of 
heating  and  ventilating  school  rooms 
of  The  American  Society  of  Heating 
and  Ventilating  Engineers : 

STANDARD  TESTS  FOR  AIR  CONDITIONING 

A.  Conditions  Under  Which  Tests 
Should  Be  Made. 

1.  For  all  tests  there  should  be  at 
least  two  class  rooms,  one  in  which 
the  test  can  be  made  and  one  for  con¬ 
trol,  on  the  same  floor  of  a  building, 
and  having  the  same  conditions;  that 
is,  the  apartments  should  be  as  far  as 
possible  identical  in  size,  exposure, 
amount  of  window  surface,  heating 
apparatus,  etc. 

2.  The  children  in  each  set  of  con¬ 
ditions  should  be  of  the  same  grade 
and  in  the  same  general  physical  con¬ 
dition. 

3.  In  so  far  as  is  possible  the  pupils 
and  teacher  should  not  know  that  they 
are  the  subject  of  investigation,  but 
should  be  led  to  believe  that  a  test  of 
the  heating  appaiatus  is  being  carried 
on,  so  that  no  psychological  factor 
will  affect  the  results  of  tests. 

4.  The  part  of  a  building  used  as 
a  control  is  to  remain  under  the  usual 
conditions  normal  to  the  school  in 
which  the  test  is  made,  the  other  room 
to  be  used  only  for  the  tests.  Records 
on  both  sides. 

5.  A  record  of  each  child’s  physical 
condition  should  be  taken  each  day 
and  recorded  on  a  medical  chart ;  also 
a  daily  record  should  be  made  in  both 
school  rooms  covering  everything  that 
may  affect  the  students,  such  as  at¬ 


tendance  and  cause  of  absences,  rea¬ 
sons  for  referring  cases  to  the  school 
nurses,  any  local  infections  discovered 
on  children’s  bodies,  and  such  school¬ 
room  conditions  as  affect  the  comfort, 
health,  or  efficiency  of  the  pupils.  A 
blank  suitable  for  making  such  rec¬ 
ords  should  be  provided. 

6.  All  medical  records  and  charts 
should  be  kept  by  trained  nurses. 

7.  A  record  should  be  made  of  the 
size  of  the  rooms,  length,  width  and 
height,  also  cubic  contents  if  irregular 
in  shape,  the  number  of  students  to 
each  room,  and  the  number  of  cubic 
feet  of  air  space  to  each  student. 

8.  Observations  should  be  made  in 
both  sections  at  the  same  time,  prefer¬ 
ably  at  9.30  A.  M.,  11.30  A.  M.,  1.30 
P.  M.,  and  2.30  P.  M.,  and  the  records 
should  be  made  by  thermographs  and 
hygrographs,  and  checked  by  ther¬ 
mometers  and  sling  psychrometers. 
Two  sets  of  thermographs  and  hygro¬ 
graphs  should  be  used,  one  set  sus¬ 
pended  one  foot  below  the  ceiling  and 
one  set  at  the  height  of  the  heads  of 
the  students  when  sitting  at  their 
desks. 

9.  The  standard  temperature  for 
the  control  room  is  to  be  68°  F.,  with 
humidity  conditions  usual  to  the  build¬ 
ing  in  which  the  test  is  made. 

10.  The  instruction  of  students  and 
length  of  hours  is  to  be  the  same  in 
both  rooms  each  day  and  to  follow 
the  usual  routine  of  the  school  in 
which  the  test  takes  place. 

11.  Mental  tests  are  to  be  made  by 
examinations  once  each  week.  Iden¬ 
tical  questions  should  be  given  pupils 
in  both  rooms  on  the  same  day  and 
by  the  same  examining  teacher,  who 
should  not,  if  the  test  is  oral,  be  the 
usual  teacher  of  either  class.  The  ex¬ 
aminations  are  not  to  last  over  half 
an  hour,  and  the  examination  in  one 
room  should  be  followed  directly  by 
the  examination  in  the  other  room. 

12.  Each  test  should  cover  a  per¬ 
iod  of  three  months,  January,  Febru¬ 
ary  and  March. 
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B.  Tests  to  Find  the  Effects  of  Tem¬ 
perature  on  School  Children. 

1.  Test  to  be  made  in  a  building 
heated  by  a  system  of  heating  cham¬ 
bers  and  fans.  The  windows  in  the 
test  room  to  be  locked  and  sealed 
tightly.  Temperature  to  be  reduced 
each  day  one  degree  until  6o°  is 
reached,  average  humidity  of  the  air 
to  be  about  6o%. 

2.  Rooms  heated  by  direct  steam  or 
hot-water  radiators  or  stoves,  the  tem¬ 
perature  is  to  be  reduced  one  degree 
each  day  until  6o°  is  reached,  humid¬ 
ity  to  be  about  6o%.  Room  to  be 
cooled  by  fresh  air  admitted  from  open 
windows  and  ventilators.  Air  to  be 
humidified  by  evaporation  pans  over 
heating  apparatus. 

D.  Tests  to  Find  Effect  of  Fresh  Air 

on  School  Children. 

1.  To  obtain  the  results  of  flushing 
school  rooms  with  fresh  air.  Rooms 
in  which  tests  are  made  should  have 
direct  cross  ventilation  from  windows 
thrown  open  both  at  top  and  bottom 
to  their  widest  extent  on  opposite 
sides  of  building.  Flushing  should  be 
made  for  a  period  of  3  minutes  while 
the  children  are  either  out  of  the  room 
or  are  exercising,  the  total  time  con¬ 
sumed  being  5  minutes.  Flushing  to 
be  done  after  each  lesson  period. 

2.  To  obtain  the  results  of  open  air 
class-room  conditions  without  the  ef¬ 
fects  produced  by  feeding  and  rest  per¬ 
iods  usual  to  open-air  school.  Test 
room  to  be  entirely  open  on  one  or 
more  sides,  and  the  children  to  be 
clothed  as  is  usual  in  open-air  schools. 

In  its  recent  annual  report  the  com¬ 
mittee  of  the  heating  engineers’  so¬ 
ciety  stated  that  the  estimated  cost  of 
making  the  tests  on  the  plan  outlined 
would  be  $8,000,  not  including  the 
cost  of  necessary  alterations  in  heat¬ 
ing  plans. 

The  committee  reported  that  it  had 
made  arrangements  for  the  carrying 
out  of  tests  in  one  of  the  school  build¬ 
ings  in  Boston.  These  tests,  the  com¬ 
mittee  stated,  are  now  under  way  and 
will  be  described  in  a  report  to  be 
made  to  the  society  at  a  later  date  by 
Mr.  Eveleth,  the  member  of  the  com¬ 
mittee  in  direct  charge  of  the  tests. 


Arrangements  are  also  being  made 
with  the  school  authorities  of  a  town 
near  Boston  to  have  a  test  carried  out 
in  one  of  their  school  buildings. 

In  New  York  conferences  have  also 
been  held  as  to  the  method  of  pro¬ 
cedure  in  undertaking  the  proposed 
tests.  It  is  planned  to  take  one  or  two 
buildings  of  the  letter  H  shape  in 
which  the  two  ends  or  halves  are 
served  with  separate  apparatus  and 
place  one  part  of  the  building  under 
one  condition,  and  the  other  part  of 
the  building  under  another  condition. 
For  instance,  half  of  the  building  is 
to  be  operated  as  usual,  without  hu¬ 
midification,  while  the  other  half  is  tP 
be  provided  with  a  system  of  artificial 
humidification.  In  another  building, 
half  is  to  be  left  as  usual,  while  the 
other  will  be  sumbitted  to  a  varying 
temperature  never  exceeding  70°,  but 
for  brief  periods  while  the  pupils  are 
active,  the  temperature  will  be 
dropped  to  50®,  and  then  returned  to 
64,  66  or  68°,  as  may  be  determined. 
Other  tests  under  consideration  are, 
to  try  a  less  temperature  in  some  of 
the  buildings,  and  still  others  a  dimin¬ 
ished  supply  of  air. 

The  greatest  difficulty  confronting 
the  committee  in  New  York  was  the 
method  of  determining  the  results  of 
these  experiments.  It  was  the  con¬ 
sensus  of  opinion  that  the  principal  of 
the  school,  the  teachers  and  even  the 
janitor,  should  be  kept  in  ignorance  of 
the  nature  of  the  experiments  under 
way,  and  that  the  results  should  be 
measured  by  the  weight  and  health 
of  the  pupils  as  recorded  by  the  visit¬ 
ing  nurses,  all  absences  due  to  ill 
health  to  be  investigated  as  to  their 
nature  and  cause.  The  effect  of  the 
different  conditions  was  further  to  be 
observed  through  the  records  of  the 
pupils’  standing  in  their  studies  during 
the  current  year  compared  with  last. 

The  schools  selected  for  the  purpose 
of  experiments  are  those  having  pupils 
of  approximately  the  same  grade. 

The  heating  engineers’  committee  is 
composed  of  Frank  Irving  Coop¬ 
er,  Chairman;  Charles  F.  Eveleth, 
Herbert  G.  Whitten,  D.  D.  Kimball 
and  C.  B.  J.  Snyder. 
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“T~)ACK  to  Nature,”  a  phrase 
I  J  that  has  assumed  almost  the 
dignity  of  a  slogan  among  some  of 
the  progressive  ventilation  enthusi¬ 
asts,  was  a  deeper  cut  than  even 
they  realized,  for  it  meant  the  open 
window  and  the  lopping  off  of  the 
tail  of  a  mechanical  ventilation  sys¬ 
tem  at  a  point  corresponding^  to  that 
immediately  behind  the  dog’s  ears. 
While  the  fallacy  of  the  argument 
might  be  evident  to  anyone  who 
would  stop  and  think  a  bit,  it  re¬ 
mained  for  those  outside  of  the  pro¬ 
fession  to  show  the  lack  of  logic  in 
the  cry.  As  one  speaker  has  stated, 
such  a  proposition  is  as  unreason¬ 
able  as  it  would  be  to  conclude  that 
because  our  water  supply  is  some¬ 
times  dirty,  we  should  wreck  our 
aqueducts  and  dig  wells  in  our  back 
yards.  “All  along  the  line,”  he  add¬ 
ed,  “civilized  man  is  improving  up¬ 
on  Nature  and  there  can  be  no 
question  that  when  we  determine 


just  what  quality  of  air  we  need,  it 
will  be  feasible  to  supply  that  kind 
of  air  to  the  occupants  of  rooms  by 
mechanical  devices.” 

As  another  speaker  has  put  it,  ev¬ 
ery  time  a  man  puts  up  a  wind 
shield  or  an  umbrella  over  his  head, 
he  is  improving  upon  Nature. 
“Think  of  the  dreadful  conditions,” 
he  says,  “with  the  thermometer  be¬ 
low  zero  and  a  40-mile  wind  blow¬ 
ing.  We  can  improve  on  Nature 
there.  So  with  the  thermometer  at 
no®  F.,  as  I  remember  it  on  a  ter¬ 
rible  day  in  a  moist  climate,  when  it 
seemed  impossible  to  live,  much  less 
to  do  anything,  because  we  could  not 
get  rid  of  our  body  heat,  it  was  per¬ 
fectly  feasible  to  improve  upon  Na¬ 
ture.  Man  has  also  improved  on  the 
fur  of  Nature.  He  can  live  near  the 
Pole  or  he  can  live  on  the  equator.  No 
animal  in  the  world  can  compete  with 
him  in  this  respect.  By  means  of  fire 
and  cooking  we  have  so  changed  Na¬ 
ture  that  we  can  eat  almost  anything. 
And  is  not  the  great  achievement  of 
human  kind  exactly  that  thing?” 

Few  people  have  had  more  expe¬ 
rience  in  the  operation  of  ven¬ 
tilation  systems,  as  regards  the  effect 
on  the  air  in  the  rooms  ventilated, 
than  Dr.  W.  Gilman  Thompson,  of 
New  York,  whose  illuminating  re¬ 
marks  at  the  recent  heating  engineers’ 
meeting,  in  connection  with  blood 
pressure  tests  which  he  had  been  mak¬ 
ing  in  hospitals,  caused  so  much  com¬ 
ment.  It  is  a  pleasure  to  announce 
that  Dr.  Thompson  has  drawn  on  his 
entire  experience  of  some  twenty-odd 
years  in  this  connection  in  an  article 
he  is  preparing  on  “Ventilation  Prob¬ 
lems  in  Hospitals  and  Schools,”  the 
first  installment  of  which  will  appear 
in  The  Heating  and  Ventilating 
Magazine  for  May. 
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The  Art  oj"  'Vactiutn  Cleaning 

II. 

A  PRACTICAL  DISCUSSION  OF  PRESENT  METHODS  AND  APPLIANCES 

By  Austin  H.  Hart 
(Continued  from  March  issue) 


From  the  experiences  of  various 
engineers  in  experimenting  with 
vacuum  cleaning  systems,  it  has  been 
found  that  in  large  buildings  the  ris¬ 
ers  should  be  from  2  in.  to  in. 
standard  pipe,  with  Durham  or  sani¬ 
tary  long-sweep  fittings,  with  clean¬ 
out  plugs,  at  all  turns.  Horizontal 
mains  should  be  to  4  in.  pipe,  ac¬ 
cording  to  the  number  of  sweepers  to 
be  operated  at  a  given  time.  In  resi¬ 
dence  and  small  installation  of  one- 
sweeper  plants,  2  in.  horizontal  mains 
and  ij4  in.  will  be  sufficient  size, 
these  pipe  sizes  being  based  on  the 
use  of  a  system  in  which  a  vacuum 
of  from  6  in.  to  15  in.  is  maintained. 

VOLUME  OF  AIR  AND  AMOUNT  OP 
VACUUM 

Architects  and  engineers  through 
the  country  seem  to  be  at  great  vari¬ 
ance  as  to  the  amount  of  air  to  be 
handled  per  sweeper  and  the  vacuum 
to  be  used  in  cleaning.  Among  the 
inexperienced,  it  is  usually  customary 
to  call  for  a  one,  two  or  three  sweep¬ 
er  plant  and  let  it  go  at  that.  This 
means  nothing  in  the  way  of  volume 
of  air  to  be  actually  displaced  or  the 
amount  of  vacuum  to  be  maintained 
in  the  system,  as  each  manufacturer 
of  vacuum  cleaning  machinery  will 
figure  on  a  different  volume  of  air 
per  sweeper  and  a  different  vacuum 
to  be  maintained,  the  result  being 
that  possibly  two  systems  are  offered, 
each  known  as  a  two-sweeper  plant, 
the  actual  air  displaced  of  one  of  the 
systems  will  be  20  cu.  ft.  of  free  air 
per  minute  while  maintaining  a  vac¬ 
uum  of  5  in.,  and  the  other  60  cu.  ft. 


of  free  air  per  minute  while  maintain¬ 
ing  10  in.  vacuum,  so  that  although 
both  plants  are  termed  two-sweeper 
plants,  one  of  them  is. over  four  times 
as  large  as  the  other. 

Were  the  engineer  or  architect,  in 
furnishing  specifications  for  a  boiler- 
plant,  to  require  that  a  boiler  should 
be  installed  with  sufficient  capacity 
to  operate  two  steam  engines,  with¬ 
out  information  as  to  the  size  of  the 
engines,  it  would  be  quite  as  reason¬ 
able  as  specifying  that  a  vacuum 
cleaning  system  should  be  installed 
with  sufficient  capacity  to  operate  two 
sweepers,  and  undoubtedly  the  re¬ 
sult  obtained  in  the  long  run  would 
be  quite  as  satisfactory. 

Every  architect,  engineer  or  owner 
in  requesting  a  proposal  for  fur¬ 
nishing  a  vacuum  cleaning  system, 
should  distinctly  state  in  the  specifi¬ 
cations  the  number  of  cubic  feet  of 
free  air  to  be  exhausted  per  minute 
for  each  sweeper  while  maintaining 
such  vacuum  as  he  deems  proper  and 
advisable  for  the  cleaning  to  be  done. 
When  such  specifications  are  made, 
every  bidder  submitting  a  proposal 
in  the  matter  would  base  his  price  on 
performing  and  meeting  certain  speci¬ 
fied  conditions  and  would  guarantee 
the  actual  horse  power  required  to 
perform  such  work.  Only  under  these 
conditions  can  the  figuring  on  vac¬ 
uum  cleaning  installations  be  put  on 
a  business  basis  and  the  owner’s  in¬ 
terests  properly  protected.  The  archi¬ 
tect  or  engineer  in  charge  of  the  in¬ 
stallations  would  then  be  in  a  posi¬ 
tion  to  compel  the  contractors  install¬ 
ing  the  vacuum  cleaning  system  to 
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live  up  to  and  properly  perform  the 
conditions  of  such  specifications. 

The  point  which  now  arises  is  to 
decide  upon  a  given  volume  of  free 
air  to  be  actually  displaced  per  min¬ 
ute  per  sweeping  tool  while  main¬ 
taining  the  proper  vacuum  to  be  used. 

The  Engineering  Department  of  the 
U.  S.  Government  as  well  as  a  num¬ 
ber  of  prominent  engineers  and  archi¬ 
tects  in  the  country  have  made  ex¬ 
haustive  tests  in  connection  with 
vacuum  cleaning,  and  from  these 
tests,  together  with  six  or  seven 
years’  experience  in  operating  plants, 
they  have  found  that  40  cu.  ft.  of 
free  air  per  minute  should  be  ex¬ 
hausted  for  each  cleaning  tool  while 
maintaining  12  in.  vacuum,  or  50  cu. 


a  duster  than  a  thorough  cleaner. 

In  view  of  the  fact  that  these  re¬ 
sults  have  been  obtained  after  exten¬ 
sive  investigation  and  years  of  ex¬ 
perience,  it  seems  almost  unnecessary 
to  go  into  the  matter  further. 

However,  quite  recently  a  number 
of  manufacturers  of  vacuum  cleaning 
machinery  have  stated  that,  it  is  not 
necessary  to  have  an  exhauster  main¬ 
tain  over  a  few  inches  of  vacuum  to 
do  perfect  cleaning,  as  it  is  merely  a 
question  of  displacing  a  large  volume 
of  air.  In  truth,  the  producing  of  a 
vacuum  will  clean  nothing.  It  is 
merely  the  rush  of  air  over  and 
through  the  fabric  that  picks  up  the 
dust  and  dirt  and  does  the  cleaning, 
but  this  rush  of  air  into  the  sweeper 


Figs.  1  and  2— COMPARISON  OP  COURSE  OF  AIR  THROUGH  NAP  OF  CARPET 
WITH  LOW  AND  HIGH  VACUUM 


A — Nap  of  Carpet  B — Warp 

ft.  of  free  air  per  minute  per  clean¬ 
ing  tool,  maintaining  9  in.  vacuum,  or 
60  cu.  ft.  of  free  air  per  minute  while 
maintaining  6  in.  vacuum. 

The  above  being  known  as  high, 
medium  and  low  vacuum  systems. 
The  high  vacuum  is  used  where  the 
cleaning  is  in  the  nature  of  heavy 
carpets,  rugs,  rapid  cleaning  of  large 
areas  of  wood  floors  and  where  the 
buildings  are  large  and  the  pipe- 
runs  from  the  exhauster  to  the 
various  outlets  are  of  considerable 
length. 

Medium  vacuum  is  used  in  smaller 
buildings  with  comparatively  short 
runs  of  pipe  and  where  less  rapid 
and  thorough  cleaning  is  desired. 

The  low  vacuum  is  used  where  the 
horizontal  runs  and  risers  are  very 
short  and  service  required  of  the 
system  is  very  light  and  interme¬ 
diate,  being  more  in  the  nature  of 


of  Carpet  C — Cleaning  Tool 

or  tool  is  caused  by  maintaining  a 
vacuum  in  the  system  so  that  the  at¬ 
mospheric  pressure  causes  the  inrush 
of  air.  The  higher  the  vacuum,  the 
more  rapid  will  be  this  inrush  of  air 
and  the  greater  the  volume  of  air 
passing  through  the  sweeper  or  clean¬ 
ing-tool. 

For  instance,  if  a  vacuum  of  12  in. 
is  maintained  in  a  system  there  will 
be  an  atmospheric  pressure  of  6  lbs. 
forcing  the  air  through  the  fabric 
into  the  tool.  If  2  in.  vacuum  is 
maintained  there  will  be  but  i  lb.  at¬ 
mospheric  pressure,  having  just  one- 
sixth  the  power  to  pick  up  the  dust 
and  dirt  in  the  fabric  to  be  cleaned. 

To  clean  the  dust  and  dirt  which 
has  settled  through  the  nap  to  the 
warp  of  carpets  and  rugs  and  in 
cracks  of  wood  floors,  it  is  absolute¬ 
ly  necessary  to  have  high  atmospheric 
pressure  to  dig  down,  as  it  were,  into 
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the  fabric  or  cracks  to  remove  such 
dust  and  dirt.  With  a  low  vacuum 
system,  the  surface  only  is  cleaned  or 
rather  dusted. 

In  low  vacuum  systems  where  large 
hose  is  used  and  the  outlet  to  which 
this  hose  is  attached  is  but  a  short 
distance  from  the  exhauster,  we  find 
a  very  considerable  volume  of  air 
will  rush  into  the  hose  or  cleaning 
appliance  attached  thereto  when  the 
same  is  held  open  to  the  atmosphere. 

However,  as  soon  as  we  place  this 
appliance  on  a  heavy  and  dense  carpet 
or  smooth  floor  the  appliance  is  prac¬ 
tically  sealed  and  the  inrush  of  air 
ceases.  This  is  due  to  the  fact  that 
the  vacuum  maintained  in  the  sys¬ 
tem  is  so  low  that  the  atmospheric 
pressure  is  not  sufficient  to  force  the 
air  drawn  into  the  nap  of  the  carpet 
or  cracks  of  the  floor,  picking  up  the 
dirt  and  carrying  it  up  through  the 
appliance.  The  sketches  (Figs,  i  and 
2)  below  illustrates  this  more  fully. 

Arrows  show  the  course  of  air  un¬ 
der  various  vacuum  conditions. 

Under  the  low  vacuum  system  with 
a  displacement  of  100  cu.  ft.  of  free 
air,  while  maintaining  2  in.  of 
vacuum,  we  would  find  that  not  over 
5  cu.  ft.  or  10  cu.  ft.  of  free  air  at  the 
most  would  enter  the  cleaning  tool 
when  the  same  was  placed  on  a  car¬ 
pet,  there  being  only  i  lb.  atmos¬ 
pheric  pressure,  under  the  high  vac¬ 
uum  system  with  a  displacement  of 
40  cu.  ft.  of  free  air,  while  main¬ 
taining  12  in.  vacuum,  the  entire  40 
cu.  ft.  of  air  would  be  forced  through 
the  cleaning  tool  under  similar  con¬ 
ditions,  by  atmospheric  pressure  of  6 
lbs. 

We  believe  this  illustration  will 
readily  convince  the  most  skeptical 
how  impossible  it  is  to  obtain  satis¬ 
factory  results  from  any  system  in 
which  a  low  vacuum  is  maintained. 

Of  course,  it  is  necessary  to  have 
a  given  volume  of  air  to  get  results 
in  cleaning  and  carry  away  the  dirt 
and  the  reason  for  specifying  40  cu. 
ft.  of  free  air  per  cleaning  tool  per 
minute,  while  maintaining  12  in. 
vacuum,  is  due  to  the  fact  that  40  cu. 

{To  be 


ft.  of  free  air  is  practically  the 
amount  of  air  that  will  flow  through 
75  or  100  ft.  of  I  in.  vacuum  hose, 
when  12  in.  vacuum  is  maintained  on 
the  system  and,  as  it  is  usual  to  have 
from  75  to  100  ft.  of  hose  attached 
to  appliances  in  general  cleaning,  the 
specifying  of  an  amount  that  will 
cover  the  capacity  of  the  hose  is  most 
proper. 

By  increasing  the  size  of  the  hose, 
we  may  increase  the  volume  of  air 
passing  through  the  same,  but  we 
must  still  maintain  a  high  vacuum,  to 
effect  thorough  cleaning  as  above  ex¬ 
plained.  With  40  cu.  ft.  of  free  air 
rushing  through  a  standard  12  in.  or 
18  in.  sweeping  appliance,  while  12 
in.  to  15  in.  vacuum  is  being  main¬ 
tained  in  the  system,  ideal  cleaning 
results  are  obtained. 

Furthermore,  it  is  absolutely  nec¬ 
essary  to  maintain  a  high  vacuum  in 
buildings  where  there  is  more  or  less 
piping  as  the  friction  of  the  air  pass¬ 
ing  through  the  pipes  is  very  con¬ 
siderable.  It  is  immaterial  what 
the  displacement  of  the  exhauster 
may  be,  if  sufficient  vacuum  is  not 
maintained  to  overcome  this  pipe  fric¬ 
tion,  in  that,  especially  in  the  case  of 
fan,  centrifugal  and  rotary  types,  they 
will  merely  churn  and  practically  ex¬ 
haust  no  air  when  connected  with  a 
very  considerable  piping  system. 

Generally  speaking,  in  a  building 
of  10  or  12  stories  and  up,  it  requires 
a  5  in.  or  6  inch  vacuum  to  over¬ 
come  the  pipe  friction  alone,  when  a 
considerable  volume  of  air  is  to  be 
exhausted,  without  taking  into  con¬ 
sideration  the  additional  vacuum 
maintained  to  cause  the  proper  in¬ 
rush  of  air  to  the  tool. 

Any  standard  table  showing  fric¬ 
tional  losses  for  compressed  air 
through  pipes,  may  be  used  in  figur¬ 
ing  the  frictional  loss  of  air  through 
pipes  under  vacuum,  in  that  the  vis¬ 
cosity  of  air  does  not  change  under 
various  pressures  or  vacuums,  the 
frictional  loss  being  constant  accord¬ 
ing  to  the  size  and  length  of  pipe 
and  volume  of  air  passing  through 
the  same. 
continued) 
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The  Weather  J-or  February',  1912 


Highest  temperature,  degrees  F .  58  57  57  50  59 

Date  of  highest  temperature .  25  22  26  18  18 

Lowest  temperature,  degrees  F .  — 2  — 1  — 9  — 7  — 7 

Date  of  lowest  temperature .  10  10  10  4  4 

Greatest  daily  range,  degrees  F .  30  33  25  19  25 

Date  of  greatest  daily  range .  22  22  13  17  3 

Least  daily  range,  degrees  F .  10  6  8  5  5 

Date  of  least  daily  range .  19  26  7  12  21 

Mean  temp,  for  month,  degrees  F .  28  28  25  22  28 

Normal  mean  temp,  for  month,  deg.  F.  30.7  28  31.8  25.4  33.5 

Total  rainfall,  inches .  2.06  2.38  1.8  1.57  2.8 

Total  snowfall,  inches .  1.8  0.2  8.3  9.9  21.2 

Normal  precipitation,  this  month,  inches  3.87  3.56  ^  2.75  2.16  2.86 

Total  wind  movement,  miles .  14603  8651  8*081  10040  7952 

Average  hourly  wind  velocity,  miles.. ..  21  12.4  11.6  14.4  11.4 

Prevailing  direction  of  wind .  N.  W.  S.  W.  West  West  N.  W. 

Number  of  clear  days .  12  14  9  7  4 

Number  of  partly  cloudy  days .  11  4  5  10  7 

Number  of  cloudy  days .  6  11  15  12  18 

Number  of  days  on  which  rain  fell .  4  6  14  6  7 

Number  of  days  on  which  snow  fell.  ..  .  1  2  11  6  4 

Snow  on  ground  at  end  of  month,  inches.  None  None  Trace  •  3.7  Trace 
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RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  FEBRUARY,  1912 
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C  C  C  C  PC 

RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  FEBRUARY,  1912 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine  by  the  United  States 
Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  a.m.  and  8  p.m. 

S — clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

Arrows  fly  with  prevailing  direction  of  wind. 
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Current  Heating  and  Ventilating  Litera¬ 
ture 

Under  this  heading  is  published  each 
month  an  index  of  the  important  articles 
on  the  subject  of  heating  and  ventilation 
that  have  appeared  in  the  columns  of  our 
contemporaries.  Copies  of  any  of  the  jour¬ 
nals  containing  the  articles  mentioned  may 
be  obtained  from  The  Heating  and  Venti¬ 
lating  Magazine  on  receipt  of  the  stated 
price. 

AIR  washer  and  cooler,  CAR 

Air  Washer  and  Cooler,  Santa  Fe 
Train  de  Luxe.  500  w.  2  figs.  Ry.  Age 
Gaz.  Jan.  5,  1912.  20c. 

HEATING 

Heating  and  Ventilating  of  Court 
House.  Illustrates  and  describes  details 
of  mechanical  equipment  used  in  heating 
and  ventilating  this  pubic  building  at 
Memphis,  Tenn.  1800  w.  Met  Work — 
Jan.  19,  1912.  20C. 

FACTORY  HEATING 

Special  Requirements  in  Factory  Heat¬ 
ing.  H.  C.  Russell.  Considers  methods 
of  meeting  particular  requirements.  1500 
w.  Met  Work — ^Jan.  19,  1912.  Serial,  ist 
part.  20C. 

HEATING  WITH  GAS  ENGINE  EXHAUST 

A  Heater  Utilizing  the  Hot  Gases  Ex¬ 
hausted  from  a  Gas  Engine.  700  w.  2 
figs.  Eng.  News.  Jan.  18,  1912.  20c. 

MECHANICAL  EQUIPMENT 

The  Mechanical  Equipment  of  Depart¬ 
ment  Stores.  Percival  R.  Moses.  2000 
w.  3  figs.  V — Deals  with  equipment  for 
ventilation.  Isolated  plant.  Jan.,  1912. 
20c. 

VENTILATION 

Humidity  and  Ventilation  in  Cotton- 
Weaving  Sheds.  Reports  results  of  the 
committee  appointed  to  investigate  con¬ 
ditions  and  report  on  means  for  improv¬ 
ing  them.  5500  w.  Engng— Jan.  12,  1912. 
40c. 


Tests  That  Show  Rise  in  Body  Tem¬ 
perature  With  a  Wet-Bulb  Tem¬ 
perature  of  65°  F. 

For  the  first  time,  the  effect  of  a  hot, 
damp  atmosphere,  pure  and  simple,  upon 
the  temperature  of  the  human  body  has 
been  studied  on  a  large  scale.  The  re¬ 
sults  of  the  investigation  are  contained 
in  a  report  of  the  departmental  commit¬ 
tee  in  England  on  humidity  and  ventila¬ 
tion  in  cotton-weaving  sheds. 

The  work  of  the  committee  was  inaug¬ 
urated  in  1907  as  the  result  of  complaints 
received  from  the  operatives  in  the  cot¬ 
ton-weaving  sheds  of  Lancashire,  Eng¬ 
land,  that  they  suffered  from  bodily  dis¬ 
comfort,  lassitude,  want  of  energy,  ener¬ 
vation,  and  injury  to  health  from  the 
hot,  moist  atmosphere  in  which  they  are 
compelled  to  carry  on  their  work. 

The  committee  issued  a  preliminary 


report  in  1909,  but  the  present  report 
contains  its  final  conclusions  on  the  sub¬ 
ject.  In  its  first  report,  the  committee 
stated  that  it  was  clear  that  the  hot, 
moist  atmosphere  in  the  sheds  in  which 
the  weavers  work  caused  bodily  discom¬ 
fort  during  the  hot  summer  months. 
That  it  caused  injury  to  health,  how¬ 
ever,  was  not  proved,  although,  as  the 
committee  said,  inferences  might  be 
drawn  from  the  evidence..  The  evidence 
to  which  the  committee  referred  was 
that  of  distinguished  physiologists  who 
were  unanimous  in  recommending  that 
when  the  wet-bulb  temperature  of  the 
air  within  the  sheds  reaches  75°  F.,  all 
artificial  humidification  of  the  air  should 
cease,  for  an  increase  of  the  wet-bulb 
temperature  above  this  point  would 
cause  an  increase  of  body  temperature. 

The  committee’s  latest  conclusions,  as 
contained  in  its  final  report,  are  that  ex¬ 
posure  to  a  wet-bulb  temperature  of  65° 
F.  within  the  cotton  sheds  raises  the 
body  temperature  and  accelerates  pulse 
and  respiration. 

The  report  contains  the  records  of  237 
observations  of  the  body  temperature  of 
weavers  at  their  ordinary  work  within 
the  humid  cotton  sheds.  Of  these,  the 
mouth  temperature  of  61.7%  was  found 
to  be  increased  and  of  9.2%  unchanged. 

Another  table  contains  details  of  the 
mouth  temperatures,  pulse-rate  and  res¬ 
piration  rate,  and  the  atmospheric  con¬ 
ditions  within  the  sheds.  The  few  given 
herewith  cover  a  range  of  wet  bulb  tem¬ 
perature  of  the  air  within  the  sheds  from 
80°  F.  to  as  low  as  65°  F. 
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Time-Table  for  Observing  Work  of 
Mechanics 

The  accompanying  chart  will  enable  an 
employer  to  make  a  study  of  the  time 
consumed  by  his  employees  in  doing 
various  classes  of  steam-fitting  work.  It 
was  prepared  by  Norman  A.  Hill  to  il¬ 
lustrate  his  discussion  of  efficiency  in 
labor,  published  in  The  Heating  and 
Ventilating  Magazine  for  February, 
1912.  In  describing  the  chart,  Mr.  Hill 
said;  “Take  ordinary  cross-hatched  paper 
that  has  ten  square  to  the  inch.  Insert 
headings  on  it  as  shown  in  the  accom¬ 
panying  figure.  Ml  means  measuring,  W 


Ml  -  Measuring 
W  ~  Waiting  for  Helper 
Ml  -  Measuring 
1  -  Instructions  to  Helper 
■  T  ~  Preparing  Tool 
P  -  Pipe  Cutting 
R  -  Pipe  Threading 
5  -  Pipe  r itting 

CHART  .FOR  OBSERVING  WORK  OP 
MECHANICS 

is  waiting,  Wk  is  walking,  for  the  men 
walk  around  with  a  lot  of  pipe,  and  so  on; 
Ms  is  for  remeasuring,  I  is  for  instructions, 
T  is  preparing  the  tool,  that  is,  the 
actual  time  consumed  in  oiling,  etc.;  P 
is  the  time  consumed  in  cutting  the  pipe, 
and  S  is  pipe  fitting.  The  nine  things 
here  set  forth  are  susceptible  of  material 
increase  in  efficiency.  I  believe  that  heat¬ 
ing  contractors  can  increase  the  effi¬ 
ciency  of  their  men  from  30%  to  50%, 
and  pay  them  a  portion  of  that  inrease. 

Each  chart  is  designed  to  cover  the 
operations  of  one  man  and  his  helper 
during  one  hour.  Your  observations  of 
a  workman  for  one  hour  may  be  recorded 
by  blocking  off  the  necessary  number  of 
squares  for  each  operation.  For  in¬ 
stance,  if  the  workman  takes  20  min.  for 
measuring,  two  of  the  squares  should  be 
blocked  under  Mi,  etc. 

Heating  Guarantees 

Your  committee  would  recommend 
that  the  designer  of  apparatus  should  be 
considered  responsible  for  the  results  to 
be  obtained  by  its  use,  provided  it  is  in¬ 
stalled  and  operated  as  designed  and  in¬ 
tended;  and  that  the  contractor  should 


only  be  held  responsible  for  the  installa¬ 
tion  of  the  apparatus  in  the  time  agreed, 
with  materials  specified,  in  exact  con¬ 
formity  with  the  design  and  specification, 
and  such  materials  and  labor  as  he  may 
furnish  in  placing  the  apparatus,  and 
that  any  guarantee  which  the  contractor 
may  be  called  upon  to  give,  covering  the 
installation,  completion  and  materials 
and  labor  furnished,  should  not  extend 
for  a  longer  period  than  one  year  from 
the  time  of  completion  and  permanent 
operation  of  the  apparatus. 

The  question  of  what  guarantee  or  as¬ 
surance,  if  any,  the  designer  should  give 
the  owner  is  one  that  would  depend 
somewhat  on  existing  conditions.  If  it 
were  in  an  old  building  and  the  designer 
was  thoroughly  familiar  with  its  con¬ 
struction,  exposure  and  tightness,  he 
would  reasonably  be  expected  to  guar¬ 
antee  the  successful  operation  of  his 
work. 

If,  on  the  other  hand,  he  were  called 
upon  to  design  apparatus  for  a  building 
not  yet  constructed,  he  could  reasonably 
assume  that  the  building  would  be  well 
constructed,  and  any  defect  in  the  con¬ 
struction  of  the  building  which  inter¬ 
fered  with  the  successful  operation  of 
the  apparatus  designed  by  him  for  a  well- 
constructed  building  should  be  charge¬ 
able  to  the  architect,  owner  or  building 
contractor,  and  not  against  the  design¬ 
ing  engineer. — Substance  of  report  of  the 
committee  of  heating  guarantees,  pre¬ 
sented  at  the  recent  annual  meeting  of 
the  American  Society  of  Heating  and 
Ventilating  Engineers. 

Needed  Information  on  Heat  Transmis¬ 
sion  with  Indirect  Radiation 

Recent  discussions  of  heat  transmis¬ 
sion  with  indirect  heating  surface,  nota¬ 
bly  that  aroused  by  Frank  L.  Busey’s 
recent  paper  read  before  the  heating  en¬ 
gineers’  society,  have  brought  out  the 
fact  that  there  are  some  points  still  to 
be  covered  before  the  engineer  will  be 
in  possession  of  all  the  necessary  data 
on  this  subject.  Speaking  on  this  phase 
of  the  matter.  Prof.  William  Kent  said; 
I  would  like  the  author  to  supplement 
this  paper,  if  he  will,  with  a  brief  sum¬ 
mary  of  the  important  results  obtained 
and  of  the  conclusions  derived  from 
them.  I  would  like  to  know,  for  exam¬ 
ple,  what  are  the  conditions  necessary  to 
heat  a  given  quantity  of  air  to  a  given 
temperature. 

The  results  to  be  obtained  by  any  air¬ 
heating  apparatus  are  two  in  number: 
(i)  Quantity  of  air  in  pounds  or  in  cubic 
feet,  measured,  say,  at  70°  F.;  and  (2) 
the  final  temperature  desired. 

To  obtain  these  results  we  have  three 
features  of  construction  or  design;  (i) 
Type,  cast  iron  or  wrought  iron;  (2) 
square  feet  of  heating  surface;  (3)  free 
area,  square  feet,  for  the  passage  of  air. 
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There  are  also  three  conditions  of 
operation:  (i)  Temperature  of  steam; 
(2)  initial  temperature  of  the  'air;  (3) 
humidity  of  the  entering  air. 

I  would  like  to  have  Mr.  Busey  give  us 
a  statement  or  formula  showing  the  rela¬ 
tion  of  these  six  variables  to  the  two 
desired  results. 

A  Member:  Should  not  friction  effect 
be  one  of  the  factors? 

Prof.  Kent:  I  think  friction  will  be  a 
function  of  the  velocity,  that  is,  the  quan¬ 
tity  in  cubic  feet  divided  by  the  free 
area,  and  also  of  the  quotient  of  the 
square  feet  of  heating  surface  divided  by 
the  free  area. 


Humidity  and  Health 

As  a  boy  I  used  to  enjoy  “staying 
around”  the  kitchen  after  studying  in  my 
own  room.  Often,  since  then,  I  have 
tried  to  analyze  this  boyish  liking.  Was 
it  due  merely  to  the  change  of  surround¬ 
ings,  the  simple  companionship,  or  to  the 
pleasant  excitement  of  what  was  going 
on?  To  be  sure,  my  eyes  were  rested 
from  their  books,  my  ears  were  enter¬ 
tained  and  my  mind  relaxed  by  the 
homely  discussions  of  that  part  of  the 
house;  moreover  the  “smells”  aroused 
other  sensations  common  to  growing 
youth. 

Even  now  I  experience  like  refresh¬ 
ment  in  going  to  the  kitchen,  and  I  have 
corne  to  the  conclusion  that  this  par¬ 
tiality  for  the  kitchen,  rather  than  the 
study,  was  due  to  the  contrast  in  the  air 
of  the  two  rooms.  The  study  was  prob¬ 
ably  dry,  whereas  in  the  kitchen  the 
steam  from  the  tea  kettle  and  the  water 
evaporating  from  the  cooking  softened 
the  air  and  gave  an  agreeable  feeling  to 
the  skin. 

I  was  annoyed  by  drying  and  crack¬ 
ing  of  the  lips  and  remembered  espe¬ 
cially  how  sore  they  were  often  on 
cold  winter  days  in  a  country  church. 
Evidently  this  was  due  to  the  variety 
of  atmospheric  conditions  through 
which  I  passed.  Before  leaving  home 
I  would  have  soent  most  of  the 
morning  in  the  kitchen.  The  change 
was  very  marked  from  the  moist  air 
there,  and  the  cold,  moist  outside  air  im¬ 
mediately  following,  to  the  air  of  the 
church,  where  moisture  was  all  sucked 
out  by  the  rapid  heating  of  the  cold 
building.  The  contrast  of  moisture  and 
dryness  following  close  upon  that  of 
heat  and  cold  was  so  sharp  as  to  irritate 
the  lips  which  are  highly  sensitive,  and 
left  them  cracked  and  sore. 

Later,  on  moving  from  the  Central 
West  to  a  dry  Northern  State.  I  found 
the  atmosohere  trying.  The  skin  often 
had  a  parched  feeling,  and  the  dryness  of 
the  lips  was  a  constant  annoyance.  This 
effect  was  so  marked  that  after  four 
years  I  felt  I  must  get  away  to  a  moister 
climate.  I  had  a  sense  of  nervous  ten¬ 


sion  and  dreaded  passing  another  winter 
in  the  State. 

Early  in  December  came  my  oppor¬ 
tunity  to  move  away,  and  on  my  journey 
eastward  I  spent  a  day  in  Chicago.  As 
I  walked  along  the  lake  front  the  “feel” 
of  the  cold,  wet  air,  raw  though  it  was, 
was  one  of  the  most  refreshing  sensa¬ 
tions  I  ever  experienced.  I  then  realized 
that  the  improvement  I  had  felt  through¬ 
out  the  day  was  due  to  the  presence  of 
an  increase  of  moisture  in  the  air. 

In  less  than  two  weeks  after  my  ar¬ 
rival  on  the  Atlantic  coast  I  gained  10 
lbs.  in  weight.  Of  course  the  change  in 
surroundings  and  of  food,  and  the  stimu¬ 
lus  of  new  conditions,  had  much  to  do 
with  this  improvement,  but  something 
about  the  climatic  change  was  certainly  a 
strong  contributing  factor. 

Women  appreciate  the  effect  of  climate 
upon  the  skin  and  complain  that  resi¬ 
dence  in  certain  localities  is  hard  on  their 
complexions.  A  literary  man,  after_  a 
year  of  residence  in  an  arid  State,  quite 
shocked  his  friends  upon  his  arrival  in 
an  Eastern  city  by  the  way  he  stared  at 
the  women  he  passed  on  the  street.  He 
seemed  almost  dazzled  by  the  difference 
between  these  faces  and  the  parched 
faces  of  the  women  in  the  region  he  had 
left.  The  remarks  of  this  man,  with  his 
trained  sense  of  observation,  were  both 
entertaining  and  illuminating.  He  was 
surprised  to  find  himself  “surrounded  by 
such  young  women;  women  where  I’ve 
just  come  from  are  so  much  older  than 
women  of  the  same  age  here.”  He  had 
come  from  a  region  where  the  annual 
rainfall  was  10  in.  to  one  where  it  was 
four  times  as  great,  and  the  air  had  on 
this  account  a  much  higher  percentage  of 
moisture,  or,  more  technically,  a  “higher 
humidity.” — F.  W.  Goldsbury.  M.  D.,  in 
the  Boston  Medical  and  Surgical  lournal. 


The  Mystery  of  Temperature  Regulation 

By  Verner  F.  Davis 

Of  the  numerous  parts  of  which  a  mod¬ 
ern  heating  and  ventilating  .system  con¬ 
sists,  none  is  clothed  with  as  much  mys¬ 
tery  and  misunderstanding  as  the  auto¬ 
matic  temperature  control  system.  This 
has  been  caused  partly  by  the  intricacy 
and  complicated  mechanism  of  the  orig¬ 
inal  thermostatic  system,  but  the  princi¬ 
pal  reason  has  been  the  attitude  of  the 
manufacturers  toward  the  buyers  and 
users  of  temperature  control. 

When  temperature  control  first  came 
into  existence  the  manufacturers  very 
foolishly  assumed  an  attitude  toward  the 
public  similar  to  that  of  physicians  and 
lawyers  toward  laymen,  placing  them¬ 
selves,  as  it  were,  behind  a  screen,  dis¬ 
regarding  standards  entirely,  using  spe¬ 
cial  screw  threads  and  sizes,  with  the 
idea,  no  doubt,  that  they  were  entitled 
to  make  all  repairs.  Even  the  artisans 
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who  were  skillful  enough  to  adjust  a 
thermostat  were  referred  to  as  experts. 

The  reader  can  imagine  the  result  of 
this  unfair  and  unbusinesslike  attitude 
and  the  very  unsatisfactory  operation  of 
the  apparatus,  where  it  was  necessary  to 
depend  upon  thermostat  experts  perhaps 
hundreds  of  miles  away  for  the  adjust¬ 
ment  of  a  screw  or  valve,  or  for  the  re¬ 
placing  of  some  small  part  which  had 
become  worn.  At  that  time  the  heating 
industry  was  in  its  infancy  and  there 
were  a  number  of  defective  heating  plants 
installed  throughout  the  country.  In  a 
great  number  of  cases,  these  defects  in 
operation  were  blamed  on  the  automatic 
temperature  control,  and,  to  a  certain  ex¬ 
tent,  the  same  condition  obtains  even  to¬ 
day. 

At  the  present  time,  however,  this  con¬ 
dition  has  partly  changed  and  the  suc¬ 
cessful  manufacturers  of  automatic  tem¬ 
perature  controlling  systems  have 
brought  the  various  parts  of  the  apparat¬ 
us  to  a  standard,  making  it  possible  for 
the  operating  engineer  or  janitor  to  make 
simple  repairs  and  to  do  whatever  adjust¬ 
ing  is  necessary. 

A  number  of  people  are  of  the  opinion 
that  On  account  of  the  work  expected  of 
the  thermostat,  it  must  be  a  very  deli¬ 
cate  instrument.  This  is  not  true,  for 
while  a  thermostat  must  be  a  very  sen¬ 
sitive  instrument,  it  does  not  necessarily 
have  to  be  a  delicate  one.  When  one 
considers  the  thousands,  and,  one  might 
say,  millions  of  people  who  are  benefited 
by  a  constant  indoor  temperature 
throughout  the  the  heating  season,  ob¬ 
tained  in  no  other  way  than  with  a  ther¬ 
mostat,  one  must  admit  that  automatic 
temperature  control  is  a  benefactor  to 
mankind,  and  it  is  unfair  to  condemn  any 
part  of  the  regulating  apparatus,  when 
in  the  majority  of  cases  where  there  is 
trouble,  it  lies  in  the  heating  plant  or  in 
its  operation. 

Recently  one  of  our  more  or  less  prom¬ 
inent  men,  writing  in  criticism  of  the 
present  methods  of  ventilation  of  school- 
houses  and  taking  issue  with  one  of  the 
most  efficient  engineering  forces  in  the 
country,  referred  to  the  thermostat  as  an 
“instrument  of  the  devil."  Unfortunately, 
this  is  the  opinion  of  some  people,  who 
do  not  seem  to  realize  that  a  thermostat 
has  nothing  to  do  with  the  admission  of 
fresh  air  or  the  exhausting  of  foul  air, 
and  is  in  no  way  responsible  for  the  ven¬ 
tilation  of  any  room.  Its  sole  duty  is  to 
turn  on  and  off  the  heat  when  the  tem¬ 
perature  is  above  or  below  the  point  at 
which  it  is  set. 

The  writer  has  observed  that  in  nu¬ 
merous  cases  where  there  has  been  com¬ 
plaint  made  of  the  operation  of  the  ther¬ 
mostat  in  cold  weather,  there  has  not 
been  sufficient  steam  pressure  to  warm 
the  building,  and,  on  the  other  hand,  has 
found  upon  investigating  other  com¬ 


plaints  in  mild  weather  that  the  outdoor 
temperature  has  been  above  the  desired 
indoor  temperature. 

These  complaints  must  be  answered  in¬ 
telligently  and  politely.  Too  often  it  is 
left  to  a  mechanic  of  small  intelligence 
to  rectify  the  trouble,  and  he  has  no  in¬ 
terest  outside  of  earning  a  day’s  pay  with 
as  little  effort  as  possible. 

A  publicity  bureau  is  needed  to  educate 
the  people  in  the  use  of  temperature  con¬ 
trol,  its  advantage  and  purpose,  and  the 
sooner  the  manufacturers  get  together 
and  organize,  the  better  it  will  be  for  the 
public,  the  architects,  the  engineer  and 
themselves. 

Temperature  regulation  has  had  to  im¬ 
prove  to  keep  abreast  of  the  times  and 
to  fulfill  modern  requirements,  but  what 
publicity  has  been  given  to  the  improve¬ 
ments?  Practically  none.  Salesmen’s 
talks  and  explanations  and  catalogue  lit¬ 
erature  are  looked  upon  as  trade  argu¬ 
ments,  and  do  not  go  very  far  to  edify 
the  people  who  are  interested. 

In  this  enlightened  age  of  automatic 
machinery,  is  it  not  foolish  to  claim  that 
any  system  of  temperature  control  is  so 
perfect  that  it  does  not  need  to  be  ex¬ 
plained?  Organized  publicity  is  the  solu¬ 
tion,  for  the  clerk  or  office  boy  as  well 
as  the  most  eminent  architect  or  engin¬ 
eer  is  entitled  to  know  as  much  about  the 
thermostat  in  his  office  as  he  does  about 
the  electric  light  or  radiators. 


Legal  Decisions 


Waiver  of  Lien  by  Tender  of  Note 

In  an  action  to  foreclose  a  mechanic’s 
lien  for  the  installation  of  a  heating  plant 
in  the  defendant’s  residence  under  a 
verbal  contract,  an  unsecured  note  was 
agreed  to  be  taken  for  part  of  the  bal¬ 
ance  due  on  the  completion  of  the  work. 
The  Washington  statute,  Rem.  and  Bal. 
Code,  Section  1143,  provides  that  the 
taking  of  a  promisory  note  or  other  evi¬ 
dence  of  indebtedness  for  any  labor  per¬ 
formed  or  material  furnished,  for  which 
Hen  is  created  by  law,  shall  not  discharge 
the  lien  therefor,  unless  expressly  re¬ 
ceived  as  payment  and  as  specified  there¬ 
in.  It  was  held  that  the  agreement  that 
the  note  should  be  received  in  part  pay¬ 
ment  for  the  work  implied  a  waiver  of 
the  lien  which  would  give  the  maker  of 
the  note  the  right  to  so  specify  therein. 
The  defendant  offered  to  give  a  note  on 
completion  of  the  work,  which  was  re¬ 
fused.  The  court  held  that  the  tender  of 
the  note  precluded  the  plaintiff’s  lien. — 
Ward  vs.  Thorndyke,  Washington  Su¬ 
preme  Court. 


44  THE  HEATING  AND  VENTILATING  MAGAZINE 

Liability  for  Damage  Caused  in  Shutting  authorized  him  to  shut  off  the  water,  and 


Off  Heat 

The  tenants  of  ground-floor  rooms  in 
a  three-story  brick  building  sued  the 
owner  thereof  and  a  heating  company 
for  damages  to  a  stock  of  undertaking 
goods,  alleged  to  have  been  caused  in 
the  following  manner : 

The  heating  company  owned  and  op¬ 
erated  a  central  hot-water  heating  plant. 
Immediately  above  one  of  the  rooms 
occupied  by  the  plaintiffs  was  a  suite  of 
office  rooms.  In  1903  the  heating  com¬ 
pany,  under  a  contract  with  the  owner 
of  the  building,  installed  therein,  except 
in  the  premises  occupied  by  the  plaintiffs, 
a  heating  system  of  pipes  and  radiators. 
The  heat  was  brought  into  the  basement 
by  an  inflowing  pipe,  and  the  return  line 
was  by  an  outflowing  main,  also  in  the 
basement.  A  short  time  prior  to  Feb¬ 
ruary  8,  1905,  the  defendants  were  noti¬ 
fied  by  the  new  occupants  of  the  office 
rooms  to  cut  off  the  heat,  which  they 
undertook  to  do.  It  was  also  averred 
that  in  cutting  off  the  heat  the  defend¬ 
ants  negligently  shut  off  the  entire  circu¬ 
lation  of  water  in  the  office  rooms  and 
neglected  to  draw  the  water  from  the 
pipe,  creating  a  “dead  end”  in  the  pipe 
at  which  the  water  collected.  On  Feb¬ 
ruary  8,  1905,  this  water  froze  and  burst 
the  pipe,  causing  large  quantities  of  wa¬ 
ter  to  flow  into  the  plaintiffs’  premises. 
The  heating  company  was  held  liable  for 
the  damages,  and  the  owner  not  liable. 
In  carrying  out  its  heating  contract,  the 
company  owed,  not  only  to  the  patrons 
in  the  building,  but  to  all  rightfully 
therein,  the  duty  of  care  commensurate 
with  the  danger  to  which  it  exposed 
them,  and  was  liable  for  damages  to  the 
plaintiffs  by  the  freezing  of  the  pipes 
caused  by  its  negligence. 

The  sufficiency  of  the  evidence  to  sus¬ 
tain  the  verdict  in  favor  of  the  owner  of 
the  building  presented  the  most  difficult 
question  raised  by  the  appeal.  The 
owner  and  the  heating  company  each 
hoped  to  shift  the  liability  or  to  be  re¬ 
lieved  therefrom  by  the  application  of 
the  same  rule  of  the  law  of  agency.  The 
heating  company  contended  that  the 
proof  showed  that  their  general  super¬ 
intendent,  Thrush,  in  giving  instructions 
and  directions  to  Miller,  an  employee  of 
the  owner  of  the  building,  as  to  how  to 
shut  off  the  water,  was  acting  in  the 
service  of  the  owner.  He,  on  the  other 
hand,  insisted  that  his  employee.  Miller, 
was  loaned  to  the  heating  company  to 
shut  off  the  w'ater,  under  the  instructions 
and  directions  of  its  general  superintend¬ 
ent,  Thrush.  Considering  the  evidence, 
the  court  thought  that  the  jury  might 
have  properly  found  that  the  duty  of 
shutting  off  the  water  from  the  office 
rooms  rested  upon  the  heating  company, 
and  not  the  owner;  that  the  heating  com¬ 
pany  accepted  Miller  as  their  agent,  and 


instructed  and  directed  him  how  to  do 
so;  and  that  the  instructions  and  direc¬ 
tions  were  wrong,  with  the  result  that 
the  water  was  shut  off  in  the  negligent 
manner  charged.  There  being  some  evi¬ 
dence  tending  to  prove  such  facts  and 
inferences,  the  court  held  the  verdict  of 
the  jury  as  to  the  owner  sustained  by 
sufficient  evidence. — Peru  Heating  Com¬ 
pany  vs.  Lenhart,  Indiana  Appellate 
Court. 


Champions  Vapor  Heating 

Editor  Heating  and  Ventil.\ting  Maga¬ 
zine: 

We  do  not  feel  competent  to  judge 
Mr.  D.  M.  Quay’s  communication  in 
your  February  issue  relative  to  vacuum 
pumps  on  heating  jobs,  but  we  know 
he  is  mistaken  when  he  calls  an  air  line 
system  with  two  check  valves  on  its  end 
a  “fake”  system.  We  have  installed 
systems  of  this  kind  that  give  better  re¬ 
sults  than  any  air  line  system  with  a 
vacuum  pump  on  it  that  we  have  built. 
We  are  also  advised  of  other  contractors 
who  have  had  similar  experiences. 

We  have  also  installed  vacuum  pump 
systems  designed  by  capable  engineers 
to  operate  without  back  pressure,  only 
to  find  that  15  in.  of  vacuum  at  the  pump 
and  2  lbs.  back  pressure  at  the  engine 
would  not  give  the  same  results  as  when 
no  pumps  or  automatic  apparatus  of 
any  kind  was  used. 

The  heating  jobs  that,  during  the  past 
winter,  gave  the  most  satisfaction  to  our 
customers,  were  vacuum  vapor  jobs,  and 
we  believe  that  every  man  in  the  heating 
business  should  get  first-hand  informa¬ 
tion  about  this  method  of  heating. 

Thos.  M.  Carey. 
Defiance,  O.,  March,  1912. 

Heating  Conditions  in  Winnipeg,  Canada 
Editor  Heating  and  Ventilating  Maga¬ 
zine: 

Permit  me,  as  a  subscriber  to  your  in¬ 
teresting  paper,  to  jot  down  a  few  lines 
which  may  prove  of  a  little  interest  to 
other  readers.  What  I  say  must  not  be 
construed  as  adverse  criticism  of  the 
work  of  the  heating  and  ventilating 
tradesmen  in  our  city  of  the  north,  but 
my  aim  is  to  show  how  needful  we  are 
of  a  neutral  engineering  economy  in  the 
science  of  heating  and  ventilating. 

Situated  as  we  are  up  in  this  cold  cli¬ 
mate  (Winnipeg),  the  art  of  heating  and 
ventilating  ceases  to  be  one  of  the  lesser 
attributes  of  a  building.  _We  have  here 
temperatures  ranging,  during  the  winter, 
from  32“  F.  to  —55“  F.  Of  course,  this 
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varies  frorn  year  to  year,  but  at  the  same 
time  remains  constant  enough  to  cause 
us  to  devise  schemes  to  cope  with  such 
constant  conditions.  In  general  we  may 
say  that  heating  and  ventilating  in  this 
city  up  to  a  year  or  so  ago  was  not  given 
a  great  deal  of  thought  or  attention  from 
an  engineering  point  of  view,  based  on 
economy  and  first-class  results. 

Any  building  that  called  for  a  hot  air 
furnace  system  were,  and  are  as  yet, 
furnished  with  a  plant  sold  and  installed 
by  the ‘square  yard,  without  any  regard  of 
getting  a  successful  return  for  fuel  con¬ 
sumed.  We  note  now,  though,  a  few  ex¬ 
ceptions  where  there  is  a  strong  tendency 
to  deal  with  this  system  of  heating  in 
residences  in  a  scientific  manner. 

Coming  along  to  steam  and  hot  water 
heating,  we  find  these  systems  handled 
in  much  the  same  manner  as  the  hot 
air  furnace  installations,  except  where 
the  job  happens  to  be  planned  and  speci¬ 
fied  outside  the  range  of  a  petty  contrac- 
tor. 

There  is  one  thing  that  one  notes, 
however,  in  the  steam  installations  in  the 
numerous  one-pipe  systems,  no  matter 
how  high  the  building  is  or  how  cut  up 
the  apartment  block.  We  wonder  at  the 
forbearance  of  the  tenant  or  owner 
when  we  see  them,  on  cold,  frosty  days, 
at  40°  below  zero,  drawing  off  or  blow¬ 
ing  from  the  air  valves  of  the  radiators, 
two  and  three  bucketfuls  of  hot  water. 
It  is  needless,  perhaps,  to  mention  that, 
with  a  little  more  expense  and  a  little 
engineering,  some  economy  could  be 
gained  which  would  favor  both  tenant 
and  owner. 

Of  course,  causes  for  such  conditions 
are  numerous  and  cannot  be  laid  at  the 
door  of  blind  ignorance,  but,  as  before 
mentioned,  to  lack  of  neutral  and  scien¬ 
tific  engineering. 

Ventilation,  in  our  city,  is  of  necessary 
moment,  as  we  are  shut  up  and  almost 
hermetically  sealed  during  our  coldest 
weather.  Without  it  the  windows  would 
have  to  be  opened  and  the  result  would 
be  a  stampede  to  get  out  of  the  draft. 
Very  few  of  our  buildings  are  ventilated, 
but  our  architects  and  owners  have  come 
to  realize  at  last  the  extreme  need  of  it 
and  no  doubt,  before  long,  a  little  more 
legislation  on  the  question  will  make  up 
for  the  otherwise  lack  of  interest  in  what 
is  nowadays  a  necessary  expedient  of 
health. 

I  give  here  an  example  of  a  deformed 
heating  and  ventilating  system  in  one  of 
our  largest  and  most  helpful  institutions 
and  one  which  the  writer  is  having 
changed  over  to  a  system  based  on  the 
economic  plan  as  before  mentioned.  The 
building  in  question  is  a  hospital,  approx¬ 
imately  400  ft.  long  by  40  ft.  wide,  four 
stories  in  height  and  exposed  to  all 
winds.  The  building  is  distant  about  150 
ft.  from  the  power  house. 


The  building  was  started  20  years  ago 
and,  being  built,  we  might  say,  in  install¬ 
ments,  the  heating  system  has  suffered 
the  same  fate. 

Two-thirds  of  said  building  is  heated 
by  a  gravity  circulation  system  of  hot 
water,  heated  in  two  cylindrical  heaters 
with  live  steam,  said  heaters  being  each 
42  in.  X  60  in.  The  basement  ceiling  is 
a  mass  of  pipes  from  iJ4  in.  to  8  in.  in 
diameter. 

It  takes  from  five  to  six  hours  to  heat 
the  building  after  steam  is  turned  on. 
The  remaining  third  of  the  building  has 
a  fan  blast  system,  without  any  exhaust 
ventilation  whatever.  Needless  to  say, 
there  is  practically  no  ventilation  while, 
at  the  same  time,  the  exhaust  from  the 
engines  is  going  outboard  instead  of  be¬ 
ing  utilized  for  direct  steam  heating. 

The  entire  system  is  being  changed  to 
a  low  pressure  direct  steam  vacuum 
heating  system,  with  modulation  valve 
control  and  complete  ventilation.  As 
this  hospital  has  constantly  from  about 
380  to  400  patients,  one  can  readily  un¬ 
derstand  what  is  needed.  This  is  just 
one  example  of  how  expensive  a  system 
may  be  when  no  economic  engineering 
has  been  used.  But  we  hope  now  that 
all  architects,  contractors  and  owners 
will  unite  on  this  one  principle  of  the 
greatest  good,  the  squarest  deal  and  last¬ 
ing  results  to  their  clients  and  to  the 
heating  and  ventilating  following  also. 

William  E.  Cox. 

Winnipeg,  Canada,  March,  1912. 


Quantity  of  Air  Delivered  Under  Differ¬ 
ent  Pressures 

Editor  Heating  and  Ventilating  Maga¬ 
zine  : 

I  notice  in  one  article  in  your  Novem¬ 
ber,  1911,  issue  (page  ii)  a  statement 
which  I  think  should  not  be  allowed  to 
pass  without  correction. 

The  statement  is  as  follows  ^‘Suppose 
this”  (the  failure  to  consider  the  loss  in 
pressure  in  the  heating  coils)  “is  done 
with  a  system  in  which  the  total  pressure 
of  the  fan  is  only  os.  per  square  inch. 
The  loss  of  pressure  in  the  heating  coils 
might  easily  reach  54  os.  per  square  inch, 
in  which  case  only  about  one-half  as 
much  air  would  he  delivered  by  the  sys¬ 
tem  as  was  intended." 

The  mistake  is  in  the  statement,  “only 
about  one-half  as  much  air  would  be 
delivered.” 

This  is  fundamentally  wrong,  and  is  a 
mistake  which  is  made  so  often  that  it 
should  be  caught  whenever  it  appears. 

One-half  the  loss  in  pressure  does  not 
mean  that  only  one-half  the  quantity  of 
air  will  pass  through  under  the  reduced 
pressure.  It  means  that  seven-tenths  the 
quantity  of  air  will  pass  through  under 
the  reduced  pressure. 

The  loss  in  pressure  varies  very  closely 
with  the  square  of  the  quantity  of  air. 
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and  the  quantity  of  air,  therefore,  should 
vary  as  the  square  root  of  the  loss  in 
pressure. 

With  one-half  the  loss  in  pressure,  the 
quantity  of  air  would  not,  therefore,  be¬ 
come  one-half,  but  would  become  equal 
to  the  square  root  of  one-half,  which 
equals  1/1414,  or  0.707,  or  approximately 
seven-tenths  the  quantity  of  air. 

William  J.  Baldwin. 

New  York,  March,  1912. 

Float  Valves  for  Vacuum  Heating 
Systems 

By  Spencer  Curtis 

The  accompanying  illustration  refers 
to  the  trap  or  valve  that  is  connect¬ 
ed  to  the  outlet  or  return  end  of  the 
radiator  or  heating  coils,  the  outlet 
of  the  valve  leading  to  the  return  pipe 
which  connects  to  the  vacuum  pump. 
The  purpose  of  the  trap,  of  course,  is 
to  hold  the  steam  in  the  radiator  and 
at  the  same  time  provide  for  the  pas- 
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FLOAT  VALVE  FOR  VACUUM 
STEAM  HEATING  WORK 

sage  of  air  and  the  water  of  condensa¬ 
tion  into  the  return  line. 

There  being  a  great  difference  of  pres¬ 
sure  between  the  radiator  and  the  return 
line,  the  valve  must  work  perfectly  at  all 
times  to  effect  the  highest  radiator  ef¬ 
ficiency  and  fuel  economy. 

Of  the  various  devices  used  for  this 
purpose,  the  two  best  known  are  the 
thermostatic  and  float  type  vacuum 
valves.  In  the  thermostatic  type  the 
materials  used  are  metal  and  volatile 
fluids,  such  as  alcohol,  ether,  chloro¬ 
form,  naphtha,  etc.  Its  principal  fea¬ 
ture  is  a  thin-walled  metal  thermo¬ 
static  chamber,  hermetically  sealed,  and 
containing  volatile  liquids.  The  upper 
end  of  the  thermostatic  chamber  is  fixed 
to  the  cover  or  cap  of  the  trap,  and  at 
the  lower  end  is  the  valve  seating  over 
the  return  line. 


In  the  float  type  metal  only  is  used 
in  the  construction.  The  vital  part  is 
a  hollow  metal  float  with  a  valve 
seating  over  the  outlet  to  the  return  line. 
Through  the  float  body  is  a  separate 
air  passage  opening  into  the  return.  At 
the  inlet  is  a  water  seal  or  pocket. 

The  water  seal  at  the  inlet  prevents 
the  escape  of  steam  from  the  radia¬ 
tor  while  passing  on  air  and  water  of 
condensation  into  the  float  chamber. 
The  air  separating  from  the  ^  water 
rises  in  the  float  chamber  an'd  es¬ 
capes  continuously  into  the  return 
pipe  through  the  open  air  passage 
in  the  body  of  the  float,  aided  by  the 
suction  of  the  vacuum  pump  and  in¬ 
dependent  of  the  height  of  water  in  the 
float  chamber.  Water  accumulating  in 
the  float  chamber  rises  until  the  line  of 
flotation  is  reached,  causing  the  hollow 
float  to  lift,  thus  opening  the  valve  and 
permitting  the  water  to  escape  into  the 
return  pipe.  The  float  chamber  drained, 
the  float  sinks,  reseating  and  closing  the 
valve. 

Among  the  advantages  that  can  be 
mentioned  for  the  float  type  of  valve  are 
the  following: 

Radiator  air  escapes  continuously  and 
independent  of  the  discharge  of  water. 

The  water  seal  at  the  inlet  prevents 
the  escape  of  steam  from  the  radiator, 
thereby  insuring  against  waste  of  steam. 

The  valve  opens  and  closes  with  the 
rise  and  fall  of  the  float  and  the  height 
of  water  in  the  float  chamber. 

Vital  parts  of  the  valve  remain  un¬ 
affected  by  constant  use. 

The  valve  action  is  sensitive  *^10  the 
line  of  flotation,  so  that  the  water  is 
discharged  as  quickly  as  it  enters  the 
float  chamber,  thus  continuously  and 
completely  draining  the  radiator  of  water 
of  condensation. 

The  valve  action  is  independent  of  the 
degree  of  temperature,  and  is,  therefore, 
non-thermostatic. 

The  parts  cannot  wear  out;  therefore 
no  replacement  of  parts  is  required. 

Of  course,  with  the  thermostatic  type, 
escape  of  radiator  air  is  intermittent  and 
dependent  upon  the  discharge  of  water 
of  condensation,  and  it  is  pointed  out 
that  intermittent  valve  action  may  cause 
a  lessened  efficiency  of  the  radiator  in 
heating. 

It  would  seem,  therefore,  that  the  least 
possible  interruption  in  the  discharge  of 
both  air  and  water  from  the  radiator 
should  be  procured,  if  possible,  to  obtain 
uniform  and  maximum  heating  efficiency 
and  greatest  fuel  economy. 


Announcement  is  made  of  the  resigna¬ 
tion  of  Harry  de  Joannis  as  editor  of  Do¬ 
mestic  Engineering,  of  Chicago,  to  become 
the  western  business  representative  for  the 
Metal  Worker,  with  headquarters  in  Chi¬ 
cago. 
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Hot  Water  Service  Tanks 

It  is  a  gratifying  sign  of  the  times  to 
notice  the  greater  attention  that  is  being 
given,  in  the  erection  of  high-class  apart¬ 
ment  buildings,  to  the  installation  of  a 
better  grade  of  mechanical  equipment. 
In  no  respect  is  this  more  noticeable 
than  in  the  installation  of  efficient  hot 
water  tanks  for  heating  water  for  baths, 
faucets,  sinks  and  all  house  purposes. 
The  old-style  tank,  with  a  coil  or  return 
bend,  has  been  succeeded,  in  a  number 
of  instances,  recently,  by  apparatus  such 
as  the  Patterson  hot  water  service  tank. 

The  shell  of  this  tank,  which  is  one  of 
the  types  of  hot  water  heaters  manufac¬ 
tured  by  Frank  Patterson  &  Co.,  26  Cort- 
landt  street.  New  York,  is  made  of  heavy 
boiler  plate.  To  the  bottom  are  riveted 
two  close-grained  gray-iron  steam  ex¬ 
pansion  chambers  and  tube  plates  com¬ 
bined.  The  steam  enters  the  inlet  cham¬ 
ber  when  it  expands  and  fills  all  the 
tubes,  passing  through  them  to  the  out¬ 
let  chamber,  where  the  condensation  is 
discharged  and  is  returned  by  gravity  to 
the  heating  boiler. 

The  heating  surface  consists  of  a  num¬ 
ber  of  n-shaped  seamless  drawn  brass 
tubes,  the  ends  of  each  tube  being  ex¬ 
panded  into  the  tube  plates  and  provid¬ 
ing,  on  account  of  their  shape,  provision 
for  contraction  and  expansion  without 
danger  of  leaking. 

The  shells  are  provided  with  a  standard 
manhole  with  yoke  and  cover,  and  are 
tapped  and  reinforced  with  heavy  steel 
flanges  riveted  thereon  for  all  water  in¬ 
lets  and  outlets,  mud  blows,  return  con¬ 
nections,  for  safety  valve,  thermometer 
and  temperature  regulator. 

Being  made  of  heavy  material  and  be¬ 
ing  tested  after  assembling  and  made 
tight  under  a  water  pressure  of  at  least 
200  lbs.  to  the  square  inch,  there  is  no 
danger  of  heads  blowing  out,  as  happens 
with  the  old-style  tanks,  especially  when 
used  in  high  buildings. 

One  of  the  reasons  for  the  efficiency 
of  the  Patterson  tanks  over  types  of  coil 
and  tank  is  that  all  the  surface  is  de¬ 
signed  to  be  used  at  all  times  in  the 
heating  of  the  water.  This  does  away 
with  the  possibility  of  the  tubes  becom¬ 
ing  filled  with  condensation  and  the  re¬ 
sultant  decrease  of  efficiency,  as  in  a  coil, 
for  it  is  pointed  out  that  the  condensa¬ 
tion  formed  in  the  first  bend  of  a  coil  is 
carried  on  until  the  last  coils  are  filled. 
In  the  case  of  the  Patterson  heater,  the 
condensation  is  discharged  as  rapidly  as 
forrned.  There  is  also  no  possibility  of 
leaking  return  bends  or  bursting  coils, 
due  to  the  condensation  backing  up. 
Tubes  of  small  diameter  are  used,  as 
they  are  found  much  more  efficient  in  the 
transmission  of  heat  than  those  of  large 
area. 

Some  of  New  York’s  finest  apartment 
houses,  recently  opened,  containing  the 


Patterson  hot  water  service  tank,  are  the 
Luxor,  Aqua  Vista,  Bretton  Hall,  Rein- 
clif  Court,  Wallace,  Windmere,  Shore 
View,  Chautauqua,  Broad  View,  Colos¬ 
seum,  Harpley  Hall,  Stadium  View,  Pa- 
terno.  Sophomore,  Ethelbert  Court,  Han¬ 
over,  Graham  Court,  Mayfair,  Porter 
Arms,  Strathallen,  Monte  Vista,  Rivera 
and  Stratford-Avon. 


Journeymen  Steam  Fitters  Ordered  to 
Join  Plumbers’  Organization 

Acting  on  a  recommendation  passed  at 
the  recent  convention  of  the  American 
Federation  of  Labor,  the  executive  com¬ 
mittee  of  that  organization  has  formu¬ 
lated  a  proposed  amalgamation  agree¬ 
ment  whereby  the  International  Associa¬ 
tion  of  Steam,  Hot  Water  and  Power 
Pipe  Fitters  and  Helpers  of  America  is 
to  be  absorbed  by  the  United  Associa¬ 
tion  of  Journeymen  Plumbers,  Gas  Fit¬ 
ters,  Steam  Fitters  and  Steam  Fitters’ 
Helpers  of  the  United  States  and  Canada. 

The  proposed  amalgamation  agree¬ 
ment,  which  is  signed  by  Samuel  Gom- 
pers  as  president  of  the  American  Fed¬ 
eration  of  Labor,  provides  that  the  steam 
fitters  joining  the  plumbers’  organization 
shall  have  all  of  the  rights  and  privileges 
of  that  body. 

The  steam  fitters’  association  has  gone 
on  record  as  strongly  opposing  any 
scheme  of  amalgamation.  The  efforts  of 
the  plumbers’  organization  to  force  the 
steam  fitters  to  join  with  them  was  the 
cause  of  the  Chicago  strike  of  last  sum¬ 
mer,  and  the  results  of  that  strike  have 
been  largely  influential  in  precipitating 
the  present  situation.  A  bitter  struggle 
is  anticipated  before  the  proposed  amal¬ 
gamation  becomes  an  accomplished  fact. 


Failure  of  the  McCrum-Howell  Co. 

Acting  on  proceedings  brought  in  Phil¬ 
adelphia  and  Chicago  by  A.  E.  Pfahler, 
of  Philadelphia,  who  holds  $310,300  in 
stock  in  the  concern,  receivers  have  been 
appointed  for  the  McCrum-Howell  Co., 
New  York,  manufacturers  of  the  Rich¬ 
mond  line  of  boilers,  radiators,  vacuum 
cleaners  and  plumbing  goods.  The  re¬ 
ceivers  named  by  United  States  District 
Judge  Sanborn  in  Chicago  are  Edward 
R.  Stettinius,  president  of  the  Diamond 
Match  Co.,  and  Walter  D.  Updegraff,  of 
Philadelphia.  The  same  receivers  have 
been  appointed  in  Philadelphia  by  Judge 
Buffington,  and  in  New  York  by  Judge 
Holt. 

The  McCrum-Howell  Co.  had  its  main 
offices  at  103  Park  avenue.  New  York, 
with  branches  in  various  cities.  Its  man¬ 
ufacturing  plants  are  located  at  Tacony, 
Pa.,  Norwich,  Conn.,  Uniontown,  Pa., 
Chicago,  and  Racine,  Wis.  The  com¬ 
pany  was  incorporated,  under  its  present 
name,  in  1904,  with  35,000  shares  of  com¬ 
mon  stock  and  35,000  shares  of  preferred 
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stock.  The  capitalization  value  at  paf 
was  $7,000,000.  Recent  quotations  of  the 
stock  on  the  Chicago  Stock  Exchange 
were  as  low  as  2j4  for  the  common  and 
lo^  for  the  preferred,  a  loss  in  the  pre¬ 
ferred  of  more  than  82  points  from  its 
price  of  a  few  weeks  ago. 

The  prosecution  of  the  company  in 
connection  with  the  Government’s  suit 
against  the  bathtub  trust,  with  which  it 
was  said  to  have  been  allied,  is  given  in 
the  complaint  as  one  of  the  causes  of 
the  conditions  which  demanded  an  inter¬ 
vention  of  the  court.  “The  company’s 
credit,”  continues  the  petition,  “has  been 
considerably  hampered.  The  sudden  fall 
of  the  company’s  stock  and  diminishment 
of  receipts  of  the  concern  resulted  from 
the  widely  advertised  prosecution  by  the 
Government  under  the  Sherman  act,  in 
which  the  McCrum-Howell  Co.  was  al¬ 
leged  to  be  a  member  of  the  bathtub 
trust.” 

In  the  petition  for  the  appointment  of 
a  receiver,  a  financial  statement  of  the 
condition  of  the  company  on  April  i, 
1911,  was  included,  placing  the  assets  at 
$8,387,496  and  the  liabilities  at  the  same 
amount.  A  similar  statement  presented 
to  the  court,  showing  what  purported  to 
be  the  present  circumstances  of  the  com¬ 
pany,  and  dated  March  8,  1912,  gives 
assets  of  $3,122,000  and  liabilities  of  $2,- 
118,000. 

The  company’s  main  office  is  in  charge 
of  the  receiver’s  assistant,  J.  Rice,  and 
the  business  will  be  continued  for  the 
present. 

The  officers  of  the  company  were : 
President,  Lloyd  G.  McCrum;  vice-presi¬ 
dent,  George  D.  Howell;  secretary,  How¬ 
ard  T.  Gates;  directors,  officers  named 
and  W.  A.  Cameron,  Francis  R.  Cooley, 
J.  W.  Curtis,  C.  E.  Merrill  and  A.  E. 
Pfahler. 


New  York  Chapter 

An  innovation  was  inaugurated  at  the 
March  meeting  of  the  New  York  Chapter 
in  the  shape  of  a  dinner  at  the  Hotel 
Hermitage,  Seventh  avenue  and  Forty- 
second  street,  preceding  its  professional 
session.  Thirty-three  members  and  guests 
were  present.  The  affair  was  highly  suc¬ 
cessful,  and  the  arrangement  will  be  re¬ 
peated  at  the  chapter’s  May  meeting. 
The  next  (April)  meeting,  however,  will 
be  held,  as  formerly,  in  the  rooms  of  the 
Engineering  Societies  building. 

The  programme  for  the  March  meet¬ 
ing  included  an  address  by  Frank  G.  Mc¬ 
Cann,  chief  engineer  for  the  New  York 
City  Department  of  Education,  on  “The 
Ventilation  of  the  New  York  Public 
Schools,”  and  a  paper  by  James  A.  Don¬ 


nelly  on  “The  Time  Element  in  Regard 
to  the  Starting  Up  of  House  Heating 
Boilers.”  Among  the  out-of-town  guests 
of  the  chapter  were  Sam  Kauffman,  pres¬ 
ident  of  the  Kauffman  Heating  &  Engi¬ 
neering  Co.,  St.  Louis,  and  Harry  de 
Joannis,  editor  of  Domestic  Engineering, 
of  Chicago. 


Massachusetts  Chapter 
The  Massachusetts  Chapter  is  holding 
its  regular  monthly  meetings  at  the  City 
Club,  Boston,  the  professional  session  be¬ 
ing  preceded  by  dinner,  served  at  6  P.  M. 
The  March  meeting,  held  March  12,  was 
devoted  to  “Ventilation  and  Humidity,” 
the  principal  speakers  being  Frank  Ir¬ 
ving  Cooper,  Charles  F.  Eveleth  and  H. 
W.  Whitten. 


March  Meeting  of  Illinois  Chapter 

“Tests  and  Studies  of  Large  Plants, 
Including  Plans  and  Specifications  of 
Same,  with  Criticisms  and  Recommenda- 
tix^ns  by  the  Committee,”  was  the  subject 
of  the  March  meeting  of  the  Illinois 
Chapter,  which  was  held  at  Vogelsang’s, 
Chicago,  March  ii.  The  committee  in 
charge  was  composed  of:  E,  L.  Hogan, 
chairman;  F.  W.  Powers,  W.  A.  Green 
and  R.  B.  Hayward. 


D.  D.  Kimball,  chairman  for  New  York 
State  of  the  compulsory  ventilation  com¬ 
mittee  of  The  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers,  will  de¬ 
liver  a  lecture  on  “Ventilation,”  at  the 
Harlem  Y.  M.  C.  A.,  5  West  125th  St., 
New  York,  Thursday  evening,  April  ii. 
The  public  is  invited. 


Federal  Furnace  League 
At  a  recent  meeting  of  the  executive 
committee  of  the  Federal  Furnace 
League,  the  president  of  the  league,  Wil¬ 
liam  J.  Myers,  resigned  on  account  of  ill 
health.  The  resignation  was  accepted 
by  the  executive  committee  and  the  du¬ 
ties  of  president  will  be  assumed  by  the 
vice-president  of  the  league,  A.  W.  Gless- 
ner,  of  Chicago.  Wilson  Ferguson  re¬ 
signed  as  secretary  and  treasurer  of  the 
league,  so  that  he  might  devote  his  time 
to  a  new  line  of  work.  The  engineer  of 
the  league.  Dr.  William  F.  Colbert,  was 
elected  secretary  and  treasurer  to  fill  Mr. 
Ferguson’s  unexpired  term.  The  head¬ 
quarters  of  the  league  have  been  moved 
to  372  Bullitt  Building,  Philadelphia. 


Chicago  Heating  and  Contracting  En- 
gineers,  at  their  annual  meeting  in  Chi¬ 
cago,  March  5,  elected  the  following  of¬ 
ficers  for  the  ensuing  year:  President, 
R.  H.  Thomas,  Thomas  &  Smith;  vice- 
president,  John  R.  Kehm;  treasurer,  Wil¬ 
liam  Sullivan;  secretary,  J.  M.  Oleson; 
recording  secretary,  J.  Mellum;  execu- 
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tive  board,  officers  named  and  William 
Melony,  J.  J.  Daly  and  P.  M.  Callahan. 

Newark  (N.  J.)  Association  of  Master 
Steam  and  Hot  Water  Fitters  held  its 
annual  dinner  in  Newark,  March  19.  The 
new  officers  of  the  association  are :  Presi¬ 
dent,  W.  A.  Lawson;  vice-president,  L. 
W.  Butterfield;  secretary,  Harry  Geiser; 
treasurer,  William  M.  Whitlock;  member 
of  executive  committee  (for  three  years), 
E.  B.  Denny. 


DEvm 


Hackney  Ventilating  Outfits 

Hackney  double  blowers,  with  capaci¬ 
ties  ranging  from  3,000  to  8,000,000  cu.  ft. 
of  air  per  hour  each,  are  featured  in  new 
circular  matter  issued  by  the  Hackney 
Ventilating  Co.,  Minneapolis,  Minn. 
These  units  are  for  use  in  connection 
with  the  Hackney  double  centrifugal  disc 
blower  system  of  sanitary  electric  venti¬ 
lation,  The  accompanying  illustration 
shows  one  of  these  blowers  suspended 


available  power.  Other  forms  of  con¬ 
struction  show  the  openings  looking 
away  from  each  other,  or  another  open¬ 
ing  placed  on  the  quarter  where  circum¬ 
stances  demand  such  connection.  One 
blower  is  designed  to  be  connected  to 
the  supply  duct  and  the  other  blower  to 
the  exhaust  duct.  The  company  has  re¬ 
ports  on  some  interesting  installations  it 
has  made,  showing  the  success  of  the 
system,  which  has  many  unique  features. 

Nine  Talking  Points  for  the  new  form 
of  pipe  covering  made  by  the  A.  Wyckoff 
&  Son  Co.,  Elmira,  N.  Y.,  are  given  as 
follows : 

1.  Manufactured  from  Gulf  cypress,  the 
“wood  eternal.” 

2.  Unaffected  by  wet  and  dry  condi¬ 
tions  that  exist  in  a  steam  pipe  trench. 

3.  Thickness  of  inner  shell  increased  to 
2  in. 

4.  Thickness  of  outer  shell,  i  in. 

5.  Dead  air  chamber  of  ^  in,  between 
two  shells. 

6.  Air  chamber  made  w^atertight  by  the 
use  of  asphaltum  packing  on  the  ends 
between  the  two  wood  shells. 

7.  Joints  a  driving  fit,  insuring  water¬ 
tightness. 

8.  Each  shell  wound  wdth  galvanized 
wire. 


HACKNEY  VENTILATING  OUTFIT 


on  both  ends  of  a  single  phase,  repulsion 
type,  variable  speed  electric  motor.  The 
company  makes  29  sizes  of  blowers  of 
this  type,  which  are  constructed  of  tank 
steel  and  mounted  on  the  same  shaft. 
Although  usually  equipped  with  direct- 
connected  motors,  they  are  also  made 
for  belt  or  chain  drive,  or  are  directly 
connected  to  steam  engines  or  other 


9.  Covering  coated  all  over  with  Hy- 
drolene-B,  described  as  the  best  known 
preservative. 


New  Book 

A  Practical  Manual  of  Steam  and  Hot 
Water  Heating,  by  Edward  Richmond 
Pierce,  is  a  new  work  containing  the 


THE  HEATING  AND  VENTILATING  MAGAZINE 


series  of  articles  on  the  subject  that  have 
been  running  in  Domestic  Engineering, 
of  Chicago.  It  is  a  book  of  339  pages,  6 
in.  X  9  in.,  and,  although  it  goes  over 
much  of  the  ground  already  covered  by 
the  standard  authorities,  it  is  notable  for 
its  simple  and  lucid  treatment  of  the 
various  subjects,  thus  bringing  the  prob¬ 
lems  involved  within  the  range  of  the 
everyday  workman  in  the  heating  indus¬ 
try.  It  is,  therefore,  without  many  of 
the  usual  formulas  and  scientific  phrases. 
The  matter  of  ratings  for  low  pressure 
steam  and  hot  water  boilers  are  taken  up 
at  length,  the  publishers  stating  that  one 
of  the  purposes  of  the  book  is  to  stimu¬ 
late  a  desire  on  the  part  of  the  master 
steamfitters  of  the  country  to  secure 
proper  boiler  ratings,  which,  it  is  stated, 
can  be  brought  about  to  the  best  advant¬ 
age  by  the  efforts  of  the  master  fitters. 
The  author  shows  his  familiarity  with  re¬ 
cent  developments  in  the  heating  indus¬ 
try  and  that  feature  alone  adds  much  to 
the  usefulness  of  the  book  to  the  up-to- 
date  fitter.  The  book  is  published  by 
Domestic  Engineering  Co..  Chicago,  and 
sells  at  $2.50.  Copies  may  be  had  by  ad¬ 
dressing  the  Heating  and  Ventilating 
Magazine  Co.,  1123  Broadway,  New 
York. 


fier  Co.,  Providence,  R.  I.  The  author 
discusses  the  application  of  humidifying 
apparatus  in  connection  with  such  pro¬ 
cesses  as  the  carding  of  worsted,  worsted 
combing,  worsted  drawing  and  worsted 
spinning,  and  then  discusses  the  condi¬ 
tions  in  the  weave  room,  showing  the  ad¬ 
vantages  of  proper  atmospheric  condi- 


Hygienic  Value  of  Gas  Lighting,  by 
R.  F.  Pierce,  is  a  pamphlet  containing 
the  article  on  this  subject  which  was  first 
published  in  The  Illuminating  Engineer, 
and  which  appeared  in  The  Heating  and 
Ventilating  Magazine  for  November, 
1911,  almost  in  its  entirety.  The  article 
contains  the  results  of  recent  researches 
tending  to  show  that  gas  lights  are  bene¬ 
ficial  in  their  effects  upon  the  air,  that 
ventilation  is  increased  by  gas  flames, 
and  that  carbonic  acid  gas  from  flames  is 
not  poisonous.  Commenting  on  what  it 
terms  “Some  Mistaken  Notions  in  Re¬ 
gard  to  Light  and  Ventilation,”  the 
writer  states :  “There  is  an  old  notion, 
still  more  or  less  prevalent,  that  gas  light 
vitiates  the  air  and  renders  it  unfit  for 
breathing.  This  notion  is  the  result  of 
unsupported  theory.  It  is  well  known 
that  breathing  the  air  renders  it  unfit  for 
further  use  of  this  kind,  and  that  dioxide 
is  exhaled  in  the  breath;  since  carbon  di¬ 
oxide  is  also  produced  by  the  burning  of 
gas,  it  was  assumed  that  gas  light  must 
also  have  a  deleterious  effect  upon  the 
air  for  breathing  purposes.  The  assump¬ 
tion  is  the  result  of  a  failure  to  consider 
all  the  elements  in  the  problem.  When 
these  are  all  taken  carefully  into  account 
and  subjected  to  the  acid  test  of  scientific 
experiment,  it  has  been  found  that,  on 
the  whole,  gas  light  distinctly  improves 
the  quality  of  the  air  of  the  room  in 
which  it  is  produced.” 

Humidification  from  the  viewpoint  of  a 
practical  manufacturer,  is  a  timely  and 
well-written  booklet  that  is  being  sent 
out  to  the  trade  by  the  Tillotson  Humidi- 


TILLOTSON  HUMIDIFIER  IN  POSITION 
SHOWING  TUBULAR  HANGER 


tions.  The  application  of  the  Tillotson 
humidifier  to  these  processes  is  referred 
to,  emphasis  being  laid  on  its  simplicity, 
durability,  low  cost  of  maintenance,  ab¬ 
sence  of  delicate  parts  and  operation 
without  pumps,  steam,  air  or  water  pres¬ 
sure.  Size  4^  in.  by  6^  in.  Pp.  32. 

Steam  Tables  for  Condenser  Work,  re¬ 
cently  published  by  the  Wheeler  Con¬ 
denser  &  Engineering  Co.,  Cartaret,  N. 
J.,  is  a  valuable  hand  book  of  steam 
tables  with  pressures  below  atmosphere 
expressed  in  inches  of  mercury  referred 
to  a  30-inch  barometer;  also  including  a 
discussion  of  the  use  of  the  mercury  col¬ 
umn,  the  errors  in  such  measurements 
and  constants  for  their  correction. 

In  this  country,  the  standard  generally 
accepted  for  measuring  pressure  below 
atmosphere  is  vacuum  in  inches  of  mer¬ 
cury  referred  to  a  30-in,  barometer.  Or¬ 
dinary  steam  tables,  however,  do  not 
give  pressures  in  vacuums,  and  there  is 
no  generally  accepted  standard  of  the 
properties  of  steam  at  say,  28-in.  or  28.5- 
in  or  29-in.  vacuum,  or  of  just  exactly 
what  pressure  is  represented  by  any 
given  vacuum  referred  to  a  30-in.  bar¬ 
ometer.  It  was  with  these  points  in 
mind  that  the  publication  in  question  has 
been  prepared.  The  meaning  of  the 
term  “vacuum  referred  to  a  30-in.  mean 
barometer”  is  clearly  indicated,  and  it  is 
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then  shown  that  in  expressing  pressure 
in  these  terms,  the  temperature  of  the 
mercury  is  assumed  at  58.4°  F.,  whereas 
when  atmospheric  pressure  is  expressed 
in  terms  of  a  barometer  of  29.92-in.,  the 
temperature  of  the  mercury  is  assumed 
as  32°  F. 

Following  this  discussion  three  steam 
tables  are  given.  ,  In  the  first  table  the 
independent  variable  is  vacuum,  and  the 
properties  of  saturated  steam  are  given 
from  29.8-in.  vacuum  up  to  atmospheric 
pressure. 

In  Table  2  the  properties  of  steam  be¬ 
low  atmospheric  pressure  are  given  from 
32°  F.  to  212°  F.,  the  temperature  being 
the  independent  variable  accompanied  by 
the  pressure  expressed  in  vacuum  in 
inches  of  mercury  referred  to  a  30-in. 
barometer  and  also  expressed  in  pounds 
per  square  inch  and  inches  of  mercury 
absolute  pressure,  together  with  other 
properties  of  steam. 

Table  3  gives  the  properties  of  satura¬ 
ted  steam  from  zero  to  20  lbs.  gauge,  the 
independent  variable  being  gauge  pres¬ 
sure,  instead  of  absolute  pressure  as  usu¬ 
ally  given.  The  properties  of  steam  may 
be  read  off,  for  instance,  at  a  gauge  pres¬ 
sure  of  175  lbs.  without  subtraction  of 
14.7  lbs.  from  absolute  pressures  and 
without  interpolation. 

This  hand  book,  which  represents  a 
considerable  expenditure  in  time  and 
money,  is  published  primarily  for  the  as¬ 
sistance  of  engineers  using  and  purchas¬ 
ing  condensers  and  condensing  appara¬ 
tus,  to  whom  it  will  be  sent  upon  request 
by  the  Wheeler  Condenser  &  Engineer¬ 
ing  Co.  Copies  are  not  for  sale  or  gen¬ 
eral  distribution. 

Victor  Regulators  for  controlling 
temperatures  and  pressures,  are  dis¬ 
cussed  in  a  new  catalogue  published  by 
the  Standard  Regulator  Co.,  90  West 
street.  New  York.  This  type  of  regu¬ 
lator,  which  operates  through  the  ex¬ 
pansion  and  contraction  of  an  expand¬ 
ing  tube,  is  shown  as  properly  con¬ 
nected  to  a  hot  water  tank,  to  a  hot 
water  heater  and  steam  coil,  and  to  a 
hot  water  boiler.  The  catalogue  also 
includes  a  description  of  the  Victor  hy¬ 
draulic  damper  regulator,  showing  its 
adaptation  to  a  low  and  high  pressure 
steam  boiler.  A  variation  of  this  de¬ 
vice  is  the  Victor  compound  hydraulic 
damper  and  fan  engine  regulator,  which 
is  separately  illustrated,  b^esides  being 
shown  in  a  typical  installation.  Size  6x9 
in.,  pp.  20.  Another  catalogue  illus¬ 
trates  the  company’s  systems  of  auto¬ 
matic  temperature  control  for  all  classes 
of  buildings. 


Francis  Bros.  &  Jellett,  Inc.,  Dissolving 

Announcement  is  made  of  the  disso¬ 
lution  of  the  well-known  firm  of  Fran¬ 
cis  Bros.  &  Jellett.  Inc.,  of  Philadelphia 


and  New  York,  designing  and  contract¬ 
ing  engineers  for  steam,  plumbing,  elec¬ 
trical,  mechanical  and  sprinkler  instal¬ 
lations.  The  firm  is  being  succeeded  in 
Philadelphia  by  Stewart  A.  Jellett.  vice- 
president  and  treasurer  of  the  old  con¬ 
cern,  who  has  opened  an  office  in  the 
Franklin  Bank  Building,  at  Broad  and 
Chestnut  streets.  In  New  York  the 
firm’s  interests  have  been  taken  over  by 
W.  L.  Fleisher  &  Co.,  which  will  con¬ 
tinue  the  business  at  the  same  address, 
156  Fifth  avenue.  Mr.  W.  L.  Fleisher,' 
who  is  the  president  of  the  new  com¬ 
pany,  was  for  many  years  the  New 
York  manager  for  Francis  Bros.  &  Jel¬ 
lett.  The  old  firm’s  membership  in  the 
Master  Steam  Fitters’  Association  and 
in  the  Building  Trades  Employers’  As¬ 
sociation  in  New  York  has  also  been 
turned  over  to  W.  L.  Fleisher  &  Co. 
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toSELESS 

*  SYSTEM 

OF  VACUl/M  HEATING 


EVERY  ENGINEER  KNOWS 
That  the  Valve  is  the  Heart  of  the  System 

Monash  Noiseless  Radifier 


GUARANTEED  IN  WRITING 


Absolutely  Noiseless 
N  on-Thermostatic 
Non-Adjustable 


Positively  Automatic 
Will  Not  Leak  Steam 

Will  Remove  Air 

Continuously 


NOISELESS  — Because  the  Float  in  the  valve  is  incased  in  a 

separate  chamber  (A)  containing  a  still  body  of  water,  thus  pre¬ 
venting  the  chattering  of  the  float  by  the  inrush  of  steam  or  water 
directly  onto  the  float. 

ATTENTION — To  Heating  Engineers  whp  are  interested  in 
specifying  Vacuum  Heating  Systems  and  who  will  write  us  on  their 
letterhead,  we  will  send  our  Book  of  Blue  Prints  showing  typical 
installations  for  MONASH  NOISELESS  SYSTEM  of  Vacuum 
Heating.  The  information  contained  in  this  book  has  never  before 
been  published.  Write  at  once  as  the  edition  is  limited. 


MONASH-YOUNKER  CO. 


121  W.  42d  Street,  New  York 


1420  W.  Jackson  Boulevard,  Chicago 
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Coming  Events 

Second  Tuesday  in  Each  Month — 
Meeting  of  the  New  York  Chapter, 
American  Society  of  Heating  and  Ventil¬ 
ating  Engineers,  Engineering  Societies 
Building,  29  West  39th  St.,  New  York. 

June  10-13,  1912,  inclusive,  twenty- 
fourth  annual  convention  of  the  National 
Association  of  Master  Steam  and  Hot 
Water  Fitters,  Atlantic  City,  N.  J. 
Headquarters  at  the  St.  Charles  Hotel. 

June  25-27,  1912 — Fourth  annual  con¬ 
vention  of  the  National  District  Heating 
Association,  Detroit,  Mich.  Headquar¬ 
ters  at  the  Hotel  Cadillac. 


Deaths 

Frank  W.  Webb,  president  of  the  F. 
W.  Webb  Mfg.  Co.,  Boston,  manufactur¬ 
ers  and  dealers  in  heating  and  plumb¬ 
ing  suplies,  died  at  his  home  in  that  city, 
March  4.  The  F.  W.  Webb  Co.,  of 
which  Mr.  Webb  was  president  and  gen¬ 
eral  manager,  was  organized  in  1900,,  tak¬ 
ing  over  the  business  of  the  supply  bus¬ 
iness  of  the  McShane  Co.  It  has  grown 
to  be  one  of  the  most  importatnt  con¬ 
cerns  of  its  kind  in  that  section  of  the 
country. 


Miscellaneous  Notes 
Illinois  Civil  Service  Commission  will 
hold  examinations  during  April  or  May 
of  this  year  to  fill  present  and  future 
vacancies  in  the  Department  of  Factory 
Inspection.  Among  the  branches  in 
which  special  examinations  will  be  held 
are  ventilation,  in  which  the  applicants 
should  have  both  technical  training,  un¬ 
derstand  the  occupationardiseaselaw,and 


be  able  to  locate  and  analyze  industrial 
poisons.  The  position  pays  $100  per 
month,  with  necessary  expenses  allowed 
when  traveling.  Further  information 
may  be  obtained  from  W.  R.  Robinson; 
secretary  of  the  Illinois  Civil  Service 
Commission,  Springfield,  Ill. 

American  Institute  of  Metals  is  the 
new  name  that  has  been  adopted,  by  con¬ 
stitutional  amendment,  by  the  American 
Brass  Founders’  Association.  The  1912 
convention  will  be  held  in  Buffalo,  N.  Y., 
in  September,  the  exact  date  to  be  an¬ 
nounced  later. 

Chicago — Six  county  commissioners 
recently  visited  the  contagious  building 
of  the  County  Hospital,  reported,  among 
other  things,  the  following  conditions: 
The  system  of  heating  and  ventilating 
carries  disease  germs  from  one  floor  to 
another  and  occasionally  causes  a  pa¬ 
tient  suffering  from  one  disease  to  be¬ 
come  affected  with  one  or  more  others. 
The  inspection  also  disclosed  the  fact 
that  the  system  becomes  reversed  at 
times  so  that  rooms  become  too  cold  for 
comfort. 

Maine  Plumbing,  Steam,  and  Metal 
Salesmen’s  Association  held  its  annual 
meeting  and  dinner  March  iith  at  the 
Riverton  Park  Casino,  in  Portland,’  Me. 

Mattoon,  Ill. — The  city  council  has 
passed  an  ordinance  granting  a  32-year 
extension  of  the  franchise  for  heating 
and  lighting  now  held  by  the  Central 
Illinois  Public  Service  Company. 

Kiowa,  Kas. — Prominent  citizens  of 
Kiowa  are  talking  of  installing  a  muni¬ 
cipal  heating  plant  to  be  operated  in  con¬ 
nection  with  the  city’s  lighting  system. 


ENGINEERS  AND  STEAMFITTERS  REQUIRE  GOOD  TOOLS 


The  GENUINE  ARMSTRONG  Stock,  and  Dies  are 

RELIABLE,  ACCURATE,  EASY  WORKING 

MANUFACTURBD  BT 

THE  ARMSTRONG  MFG.  CO..  321  Knowlton  St.,  BRIDGEPORT.  CONN. 
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The  proposition  is  to  make  use  of  ex¬ 
haust  steam  almost  exclusively.  The 
Commercial  Club  is  pushing  the  project. 

Berlin,  Ont. — Berlin  Central  Steam 
Heating  Co.,  has  offered  to  sell  its  plant 
to  the  town  of  Berlin.  Owing  to  the 
fact  that  the  company  is  unable  to  sell 
power,  the  business  has  not  been  a  profit¬ 
able  one,  although  the  shareholders 
maintain  that  the  plant  would  be  a 
money  maker  if  operated  under  city- 
management.  The  value  of  the  plant  is 
estimated  at  $55,000  to  $60,000. 

Hastings,  Neb.' — Hastings  will  short¬ 
ly  vote  upon  the  question  of  building  a 
municipal  heating  plant.  It  is  proposed 
to  operate  such  a  plant  in  connection 
with  the  city’s  other  utilities  and  sup¬ 
ply  heat  both  to  the  business  district 
and  to  certain  portions  of  the  residence 
district. 

Buffalo,  N.  Y.— Dr.  Henry  R.  Hop¬ 
kins.  former  president  of  the  Erie  Coun¬ 
ty  Medical  Society,  has  served  notice  on 
Health  Commissioner  Fronczak  and 
Comtroller  Justice  of  Buffalo  that  he 
will  take  steps  against  the  retention  of 
the  ventilating  systems  at  present  in  use 
in  the  public  schools  of  the  city,  on  the 
ground  that  they  are  inadequate. 

Fort  Dodge,  la. — Fort  Dodge  is  to 
have  a  central  heating  plant,  according  to 
an  announcement  made  by  R.  M.  Par¬ 
ker,  manager  for  the  Fort  Dodge  Light 
&  Power  Co.  The  plant  will  be  operated 
in  connection  with  the  company’s  elec¬ 
tric  station,  provided  enough  subscrip¬ 
tions  are  secured  to  warrant  the  invest¬ 
ment  and  also  that  a  satisfactory  fran¬ 


chise  is  granted.  A  canvas  is  now  be¬ 
ing  made  of  the  business  district.  The 
company  will  offer  to  run,  without 
charge,  a  service  pipe  to  the  inner  side 
of  the  wall  of  any  building  on  the  line  of 
the  proposed  mains  and  the  subscriber 
will  be  asked  to  agree  to  give  the  pro¬ 
posed  heat  service  a  fair  trial  of  three 
months,  as  soon  as  the  company  is  ready 
to  furnish  heat.  If  the  consumer  is 
satisified  at  the  expiration  of  three 
months,  he  agrees  to  contract  for  a  full 
year’s  service.  Should  he  be  dissatisfied, 
he  has  the  right  to  discontinue  the  ser¬ 
vice,  but  shall  refund  to  the  company 
the  actual  cost  of  running  the  service 
pipe  into  his  building. 

Kansas  City,  Mo. — Dr.  W.  S.  Wheeler, 
health  commisioner  of  Kansas  City,  re¬ 
ports  that  the  street  car  company  is 
scrubbing  its  cars  with  soap  and  water 
each  day  before  the  cars  are  sent  out 
on  their  runs.  The  nickel  theatres  are 
also  conforming  to  the  new  order,  the 
proprietors  w’hose  places  are  complained 
of  being  prompt  to  ask  for  instructions 
as  to  how  the  ventilation  should  be 
done.  The  health  department’s  sugges¬ 
tions  are  promptly  carried  out. 

West  Bend,  Wis. — The  county  board 
has  decided  to  build  a  $47,000  central 
heating  station  and  poor  house.  Work 
will  be  started  this  spring. 

Moberly,  Mo. — The  project  of  the  Mo- 
berly  Light  &  Power  Co  to  buid  a  cen¬ 
tral  heating  plant  in  Moberly  is  receiv¬ 
ing  encouragement  from  the  local  press. 
Plans  and  specifications  have  been  drawn 
for  the  proposed  plant.  It  is  the  inten¬ 
tion  to  supply  the  business  district. 


ALL  YOU  NEED 

to  transform  your  present  system  to  an  efficient  and  economical  one.  are  the 

SIMONDS  VACUUM  VALVES 

and  a  small  pump.  Place  the  valves  on  the  outlet  end  of  your  radiators 
and  coils — start  up  your  pump — your  heating  wastes  are  at  once  Remedied 

Write  TO-DAY  for  our  new  1912  Catalog — Dept.  5. 

SIMONDS  HEATING  &  SPECIALTY  CO.,  Grand  Rapids,  Mich. 
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Schenectady,  N.  Y. — In  connection 
with  the  new  county  jail,  the  board  of 
supervisors  has  decided  to  have  the  heat¬ 
ing  system  connected  with  the  heating 
system  in  the  new  county  court  build¬ 
ing,  where  provisions  has  been  made  for 
the  installation  of  a  third  boiler  to  take 
care  of  the  jail  building. 

Brazil,  Ind. — The  Brazil  Electric  Co.  is 
considering  the  matter  of  installing  a 
central  station  hot  water  heating  system 
and  is  being  encouraged  by  many  of  the 
city’s  merchants  and  property  owners. 
The  company  is  preparing  to  ask  the  city 
council  for  a  franchise  for  this  purpose. 

John  K.  Allen,  formerly  editor  of  Do¬ 
mestic  Engineering,  of  Chicago,  has 
been  appointed  advertising  manager  of 
the  Christian  Science  Monitor,  of  Bos¬ 
ton,  a  daily  published  under  the  aus¬ 
pices  of  the  Christian  Science  organiza¬ 
tion. 

Cedar  Rapids,  la. — The  city  council  has 
granted  an  interurban,  electric  lighting 
and  steam  heating  franchise  to  the  Ce¬ 
dar  Rapids  &  Iowa  City  Light  &  Power 
Company. 

Chatham,  N.  Y. — Chatham  is  consider¬ 
ing  the  proposition  of  installing  a  central 
station  heating  plant  for  its  business  dis¬ 
trict.  The  plan  is  to  make  use  of  the 


exhaust  steam  from  the  plant  of  the  local 
electric  light  company,  also  installing 
additional  boiler  capacity. 

Chicago. — Charge  has  been  made  that 
provision  for  an  adequate  heating  plant 
for  the  proposed  $3,000,000  county  hospi¬ 
tal  was  not  included  in  the  plans  for 
which  the  architect,  Paul  Gerhardt,  is 
to  be  paid  $75,000.  The  matter  was 
brought  up  by  Commissioner  George 
Sultan  at  a  recent  meeting  of  the  county 
board,  who  declared  that  the  detail  had 
been  overlooked  and  . that  any  attempt  to 
use  the  old  power  plant  for  this  purpose 
would  be  impractical. 

St.  Louis,  Mo. — Open  violation  pi  the 
engineers’  law  was  brought  out  m  the 
testimony  of  the  two  city  department 
heads  who  appeared  before  the  legisla¬ 
tive  committee  of  the  House  of  Delegates 
recently  when  they  admitted  that  they 
had  “followed  custom”  in  ignoring  the 
engineers’  license  law.  The  testimony 
showed  that  the  boiler  and  elevator  in¬ 
spectors  had  permitted  53  grammar 
schools  in  which  engineers  are  connect¬ 
ed  with  boilers,  to  be  operated  without 
licensed  engineers  in  charge  at  all  times. 
The  affair  will  probably  result  in  a  re¬ 
vision  of  the  engineers’  license  code. 

Kalamazoo,  Mich. — The  city  council 
has  accepted  the  franchise  committee’s 


JENKINS  *96  PACKING 

Makes  tight  and  leakless  steam  joints.  And 
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draft  of  a  heating  franchise  asked  for 
by  the  Central  Station  Engineering  Co., 
of  Chicago.  The  franchise  will  now  be 
submitted  to  the  people  at  a  special  elec¬ 
tion.  It  provides  for  the  completion  of 
the  plant  by  October  i,  1912.  The  W. 
H.  Schott  Co.,  of  Chicago,  which  had 
also  applied  for  a  franchise,  withdrew 
its  application  following  the  action  of 
the  city  council  in  ordering  a  new  draft 
of  the  proposed  franchise  in  which  each 
company  was  asked  to  submit  rates  for 
heating.  In  the  final  action  taken  by 
the  city  council  the  proposition  as  to 
rates  offered  by  the  Central  Station  En¬ 
gineering  Co.  in  its  original  application, 
was  accepted  in  the  report  of  the  ordin¬ 
ance  committee. 

Birmingham,  Ala. — City  Attorney  Ro- 
maine  Boyd  has  rendered  an  opinion  to 
the  city  commission  to  the  effect  that 
Section  13  of  the  ordinance  granting 
a  heating  franchise  to  the  Birmingham 
Railway,  Light  &  Power  Co.  is  defective, 
and  that,  as  a  result,  the  city  since  1^2 
has  paid  the  company  $11,850  for  which 
the  city  is  not  liable.  It  appears  that 
there  is  no  record  of  the  proposed  sub¬ 
stitution  for  the  original  section  13  of  the 
ordinance  haying  been  adooted,  so  that 
all  money  paid  by  the  city  for  the  heat¬ 
ing  of  the  city  hall  and  jail  was  paid 
illegally.  As  a  result  of  the  report,  a 
new  ordinance  will  be  submitted,  set¬ 
ting  out  a  schedule  of  rates  to  be  charged 


plant  now  building  of  the  Continental 
Motor  Works  in  Detroit,  and  for  the 
Hoosier  Motor  Truck  Co.’s  plant  in 
Grand  Rapids. 

Indianapolis,  Ind.  —  Indianapolis  is 
competing  with  Newcastle  for  the  new 
factory  of  the  Shirley  Radiator  Co.  Its 
coming  to  Indianapolis  depends  upon 
the  people  of  that  city  buying  107  build¬ 
ing  lots  which  are  being  sold  through 
the  Commercial  Club.  Newcastle,  it  is 
reported,  has  offered  30  acres  of  ground 
for  a  factory  site  and  $40,000  in  cash 
for  the  Shirley  plant,  where  the  company 
is  now  located.  In  case  the  company 
comes  to  Indianapolis,  it  will  guarantee 
12%  interest  a  year  to  the  lot  purchasers 
who  will  erect  homes  on  such  lots  and 
will  rent  the  homes  to  workers  of  the 
factory.  If  a  lot  purchaser  desires  to 
sell,  the  radiator  company  will  under¬ 
take  to  find  a  purchaser  among  its  em¬ 
ployees.  In  discussing  the  proposal, 
Nathan  T.  Washburn,  chairman  of  the 
Commercial  Club’s  lot  selling  force,  said, 
“The  busines  men  of  Newcastle  have  a 
factory-getting  method  which  enables 
t’lem  to  swing  any  desirable  proposition 
that  comes  along  in  a  few  hours.  They 
know  by  experience  that  if  they  buy 
building  lots  around  a  factory,  the  fac¬ 
tory  employees  will  later  buy  up  the 
property,  and  a  business  man  can  use  his 


by  the  company  for  heating,  it  having 
been  established  that  there  is  no  definite 
scale  at  the  present  time. 


Manufacturers’  Notes 

Simonds  Heating  &  Specialty  Co., 
Grand  Rapids,  Mich.,  reports  that  147  of 
its  j4-in.  and  ^-in  vacuum  valves  have 
been  selected  for  installation  in  the  21 1 
coils  in  the  shops  of  the  Chicago  &  Rock 
Island  Railroad  in  Chicago.  Simonds 
vacuum  valves  will  also  be  used  for  the 
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money  again  and  again  for  the  same  pur¬ 
pose.  Our  effort  to  bring  the  Shirley 
factory  to  Indianapolis  now  offers  a  fine 
opportunity  of  trying  out  the  method  in 
Indianapolis.” 

Later  advices  state  that  the  new  plant 
will  be  built  in  Indianapolis,  under  the 
direction  of  Fred  W.  Smith. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  an¬ 
nounces  the  removal  of  its  Cincinnati  of¬ 
fice  to  505  Mercantile  Library.  A.  J. 
Chinn  is  resident  engineer. 

Chamberlin  Metal  Weather  Strip  Co., 
Detroit,  Mich.,  has  transferred  F.  K. 
Davis  from  the  Washington  branch,  with 
headquarters  in  Baltimore,  to  New  York, 
where  he  will  act  as  branch  engineer. 
Mr.  Davis  is  a  member  of  the  American 
Society  of  Heating  and  Ventilating  En¬ 
gineers  and  has  many  friends  in  the 
trade  in  New  York  who  will  welcome 
him  to  the  city. 

McCrum-Howell  Co.,  New  York,  an¬ 
nounces  the  appointment  of  Edward  E. 
Fox  as  manager  of  its  New  York  City 
branch.  Mr.  Fox  is  one  of  the  company’s 
oldest  employees. 

American  Thermostat  Co.,  Elmira,  N. 
Y.,  has  been  reorganized  with  the  follow¬ 
ing  officers:  President,  A.  S.  Bevens;  vice- 
president,  F.  F.  Aldridge;  secretary  and 
treasurer,  I.  M.  Baldwin.  The  company 


manufacturers  the  Marvel  thermostat  for 
damper  control  of  furnaces  and  boilers. 

Pittsburg  Valve  &  Fittings  Co.  is  build¬ 
ing  a  new  foundry  at  Barberton,  O.,  of 
steel  construction, ‘62x650  ft.,  to  be  finish¬ 
ed  April  15.  It  will  be  devoted  princi¬ 
pally  to  the  manufacture  of  grey  iron 
fittings. 

Moline  Vacuum  Vapor  Heating  Co., 

Moline,  Ill.,  announces  the  appointment 
of  H.  G.  Thomas  as  its  sales  representa¬ 
tive  in  Chicago  and  vicinity.  Headquar¬ 
ters  will  shortly  be  established  in  the 
Loop  district. 

Gurney  Heater  Mfg.  Co.,  has  moved 
into  its  new  plant  at  South  Framingham, 
Mass. 

Canton,  O. — The  realty,  plant  and  pat¬ 
terns  of  the  Canton  Foundry  &  Heating 
Co.,  Canton,  O.,  which  were  put  up  at 
auction  sale,  were  purchased  by  John  V. 
Brokaw,  the  purchase  price  being  given 
as  $10,300. 

American  Radiator  Co.,  Chicago,  re¬ 
ports  the  earnings  for  the  past  fiscal  year 
to  be  the  largest  in  its  history.  The 
figures  for  net  profits  were  $1,312,000,  as 
against  $i,i97,5i7  the  previous  year.  The 
balance  of  $1,102,000  remaining  after 
the  payment  of  the  preferred  dividend,  is 
equivalent  to  18%  on  the  common  stock 


BEARINGS 


are  only  one  detail  in  the  construction  of 
Sturtevant  Fans,  yet  they  insure  long 
life,  high  efficiency,  and  low  power  con¬ 
sumption. 

In  numerous  tests  they  have  been 
proven  the  equal  and  in  some  cases  su¬ 
perior  to  any  roller  or  ball-bearing  for 
tan  practice. 

’Ine  friction  does  not  increase  with 
use,  for  they  operate  with  undiminished 
efficiency  for  years. 

The  bearings  for  every  Sturtevant  Fan  are  carefully  made,  lined  bv  a  special 
process  with  Sturtevant  White  Metal  (the  most  expensive  babbitt  obtainable)  and 
carefully  reamed  and  scraped  to  fit. 

The  fan  to  meet  your  requirements  ts  waiting  to  he  shipped  from  stock. 

Our  engineering  organization  is  ready  to  make  suggestions  if  you  will  write  them 
fully  about  your  requirements. 

Ask  for  Catalog  No.  1  6  5  D 


B.  F.  STURTEVANT  COMPANY 

HYDE  PARK.  MASS. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


58 


THE  HEATING  AND  VENTILATING  MAGAZINE 


outstanding.  In  addition  to  the  regular 
quarterly  dividend  and  the  usual  extra 
cash  dividend  of  2%  distributed  March 
30,  the  company  will  pay  holders  of  its 
common  stock  a  dividend  of  10%, 
amounting  to  $615,000.  This  will  leave 
a  surplus  for  the  year  of  $487,052,  or  a 
total  surplus  on  hand  of  $6,007,219. 

Billings  &  Spencer,  Hartford,  Conn., 
have  secured  the  manufacturing  and  sell¬ 
ing  rights  for  a  new  pipe  wrench  patent¬ 
ed  by  J.  F.  Wright.  Canton,  O. 

Monash- Younker  Co.,  Chicago,  re¬ 
ports  a  large  increase  in  the  demand  for 
its  Monash  Noiseless  Radifier  valves  as 
the  result  of  the  outcome  of  the  patent 
suit  entered  against  the  company  by  the 
Consolidated  Engineering  Co.  and  Byron 
E.  Van  Auken  recently  decided  in  favor 
of  the  Monash- Younker  Co.  by  the 
United  States  Court  of  Appeals.  The 
Monash-Younker  Company  is  building  a 
new  plant  at  Chicago  for  the  manufac¬ 
ture  of  the  Radifier  valves  on  a  large 
scale.  This  company  states  that  it  is  one 
of  the  first  to  sell  a  float  valve  for  va¬ 
cuum  heating,  doing  away  with  the  extra 
charge  for  royalty  or  engineering  ser¬ 
vices. 

Atlantic  Radiator  Co.,  Philadelphia, 
Pa.,  announces  that  it  is  engaged  in  mak¬ 
ing  repairs  and  extensive  improvements 
to  its  plant  at  Huntington,  Pa.,  includ¬ 


ing  the  enlargement  of  its  buildings  and 
equipment  and,  as  a  result,  has  tempor¬ 
arily  closed  its  foundry.  The  company 
has  an  ample  stock  of  radiation  on  hand, 
however,  and  states  that  there  will  be  no 
delay  in  filling  orders.  Bids  are  being 
taken  for  a  new  core  room,  60  ft.  x  80  ft., 
with  necessary  equipment,  an  electric  ele¬ 
vator  for  the  cupola,  and  a  new  testing 
plant.  New  patterns  are  being  prepared 
to  enable  the  foundry  to  be  run  at  its 
maximum  capacity.  Judson  A.  Good¬ 
rich  as  announced  in  this  column,  re¬ 
cently  been  appointed  manager  of  this 
company. 

Tyler  Underground  Heating  Systems, 

Pittsburg,  Pa.,  announce  that  their  ma¬ 
terials  have  been  installed  at  the  Nor- 
dyke  Marmon  Comany’s  new  plant  at 
Indianapolis,  Ind.,  including  casings,  an¬ 
chors  and  exoansion  joints. 

Pullman  Automatic  Ventilator  Mfg. 
Co.,  York,  Pa.,  reports  a  large  demand 
for  its  new  type  of  swinging  top  chim¬ 
ney  cap,  the  invention  of  its  engineer, 
John  M.  Cromley.  The  cap  is  made  in 
6  in.,  7  in.  and  8  in.  sizes  and  is  put  up 
in  crates  of  not  less  than  j4-doz.,  either 
in  one  size  or  assorted  sizes.  This  ventil¬ 
ator  is  made  of  galvanized  iron  and  has 
a  brass  ball  bearing  which  does  not  cor¬ 
rode,  giving  positive  action  at  all  times. 
This  company,  which  is  a  pioneer  in  the 
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open-type  roof  ventilators,  has  pre¬ 
served  the  open  type  in  the  new  design, 
the  cap.  closing  against  the  wind. 


New  Corporations 

Warden  Heating  &  Supply  Co.,  Wells- 
bnrg,  W.  Va.,  capital  $50,000,  to  manufac¬ 
ture  and  install  heating  and  ventilating 
systems.  Incorporators:  W.  J.  Warden, 
S.  M.  Warden,  L.  M.  Refiner,  C.  D. 
Posey,  and  Henry  Poset,  all  of  Wells- 
burg. 

Van  Auken-Rice  Corporation,  Adams, 
N.  Y.,  capital  $25,000,  general  manufac¬ 
turing,  construction  and  engineering, 
heating  and  ventilating  apparatus  and 
supplies.  Incorporators:  B.  H.  Van 
Auken,  Syracuse,  N.  Y.;  W.  S.  Rise  and 
P.  Andrews,  Adams. 

Central  Heating  Co.,  Anderson,  Ind., 
capital  $130,000,  to  operate  a  public  ser¬ 


vice  heating  plant  under  a  franchise 
granted  to  Otis  P.  Crim.  Directors:  O. 
P.  Crim,  J.  L.  Vermilion,  J.  W.  Lovett, 
M,  G.  Reynolds  and  Allen  Richwine. 

Ehrlich  &  Co.,  Chicago,  Ill.,  capital 
$10,000,  to  design  and  install  heating  and 
ventilating  plants.  Incorporators: 
Charles  H.  Ehrlich,  Morris  A.  Weinberg 
and  Louis  Grollman. 

Barrett  Plumbing  &  Heating  Co.,  Jer¬ 
sey  City,  N.  J.,  capital  $10,000,  to  con¬ 
duct  general  heating  and  plumbing  busi¬ 
ness.  Incorporators:  Johanna  G.  Bar¬ 
rett,  Leonia,  N.  J.;  John  F.  Barrett,  New 
York  and  Ralph  G.  Barrett,  Leonia,  N.  J. 

Porcupine  Water  Heater  Co.,  Cleve¬ 
land,  O.,  capital  $10,000,  to  manufacture 
a  new  water  heater  for  domestic  service, 
also  small  heating  boilers.  J.  F.  Jones, 
11,109  Superior  Ave..  who  is  the  designer 
of  the  apparatus,  is  secretary  and  general 
manager. 
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Gould  Co.,  Southington,  Conn.,  capital 
$50,000,  to  take  over  heating  and  plumb¬ 
ing  business  conducted  by  W.  S.  Gould 
and  his  son,  W.  S.  Gould,  at  that  place. 

McGuire  Bros.  &  Co.,  Rockford,  Ill., 
capital  $60,000,  to  take  over  the  steam  fit¬ 
ting  and  plumbing  business  of  McGuire 
Bros.,  of  that  city.  Incorporators:  Wil¬ 
liam  F.  McGuire,  Charles  E.  McGuire, 
Bert  A.  McGuire  and  A.  D.  Early. 

South  Orange  Plumbing  Co.,  South 
Orange,  N.  J.,  capital  $10,000,  to  conduct 
heating  and  plumbing  contracting  busi¬ 
ness.  Incorporators:  George  L.  Smith, 
Cornelius  F.  Smith,  and  James  P.  Smith, 
all  of  South  Orange. 

Shorthill  Plumbing  Co.,  Canton,  O., 
capital  $15,000,  to  conduct  a  general  heat¬ 
ing,  plumbing  and  lighting  business.  In¬ 
corporators:  James  H  Shorthill,  William 
Schweig,  George  Edel,  Albert  Kauffman 
and  Joseph  Kauffman. 

Adams  Plumbing  Co.,  Wilmington, 
Del.,  capital  $100,000,  to  conduct  a  gen¬ 
eral  heating  and  plumbing  business.  In¬ 
corporators:  H.  S.  Adams,  C.  R.  Mudge 
and  W.  E.  Stover. 

Jennings-Gresham  Co.,  Atlanta,  Ga., 
capital  $25,000.  to  conduct  a  heating  and 
plumbing  business.  Incorporators:  J.  H. 
Jennings,  V.  R.  Gresham  and  J.  S.  War- 
mack. 

American  Packless  Valve  &  Mfg.  Co., 

Chicago,  capital  $100,000,  to  manu¬ 
facture  and  deal  in  steam  specialties, 
brass  goods,  etc.  Incorporators:  L.  J. 
Kadeski,  Michael  F.  Girth  and  Joseph 
J.  Thompson. 

Whittaker  &  Schabel  Co.,  Memphis, 
Tenn.,  capital  $10,000,  to  conduct  a  heat¬ 
ing,  plumbing  and  electrical  business.  In¬ 
corporators:  J.  F.  Whittaker,  T.  B. 
Schabel,  C.  A.  Gerber,  etc. 


New  Firms  and  Business  Changes 
Ashley  &  Kaufman,  417  Fifth  Ave., 
New  York,  is  a  new  firm  of  consulting 
engineers  for  heating,  liehting,  ventilat¬ 
ing.  refrigerating  and  sanitary  installa¬ 
tions.  composed  of  Edward  E.  Ashley, 
Jr.,  and  .^Ifonse  Kaufman.  Some  of  the 
work  which  the  company  now  has  on 
hand  includes  the  engineering  on  the  Al- 
ban}’-  High  School,  one  of  the  largest 
buildings  of  its  kind  in  the  country;  a 
12-story  hotel  in  Jacksonville,  Fla.,  a  20- 
story  building  for  the  Hess  Building 
Co.,  at  26th  St.  and  Fourth  Ave.,  New 
York,  and  a  $2,000,000  hotel  in  Pitts¬ 
burgh. 

Osborn  Engineering  Co.,  Cleveland,  O., 
announces  that  it  has  moved  its  main 
offices  to  740  Engineers’  Building,  in  that 
city. 

Patent  Heating  Co.,  Toledo,  O.,  has 
reduced  its  capital  stock  from  $300,000  to 
$10,000. 


Premier  Vacuum  Cleaning  Co.,  Cleve¬ 
land,  O.,  has  increased  its  capital  stock 
from  $10,000  to  $50,000.  The  company 
manufactures  the  Premier  electric  and 
Ezee  hand  vacuum  cleaners. 

Hanratty  Co.,  Springfield,  Ill.,  has 
been  organized  to  take  over  the  heating 
and  plumbing  business  conducted  for 
many  years  by  the  late  O.  Hanratty  at 
406  South  Sixth  St.,  Springfield.  The 
new  company  will  be  conducted  under 
the  management  of  John  H.  Hanratty, 
assisted  by  his  brother,  Thomas  J.  Han¬ 
ratty. 


Contracts  Awarded 

St.  John  Plumbing  Co.,  Colorado 
Springs,  Colo.,  lighting,  heating,  venti¬ 
lating  and  vacuum  cleaning  plant  for 
Centennial  high  school  at  Pueblo,  for 
$17,000.  Two  high-pressure  horizontal 
tubular  boilers  will  be  used.  The  Con- 
nersville  system  of  vacuum  cleaning  will 
be  installed. 

Kohlert  &  Harter,  St.  Charles,  Ill., 
steam  heating  for  new  Fred  Pearson 
block  in  that  place. 

Memphis  Southern  Heating  &  Elec¬ 
trical  Co.,  Memphis,  Tenn.,  heating 
Western  Hospital  for  the  Insane  at 
Bolivar. 

Love,  Roth  &  Nelson  Co.,  Cincin¬ 
nati,  O.,  heating  county  infirmary  build¬ 
ing  at  Hamilton,  O.,  for  $9,500.  The 
next  lowest  bidder  was  the  Walker  Co., 
Hamilton,  $9,530. 

E.  R.  Brown,  Duluth,  Minn.,  heating 
court  house  building  at  Grand  Rapids, 
Mich. 

Cambria  Plumbing  &  Heating  Co., 

Cambria,  Pa.,  hot  water  heating  system 
for  the  new  freight  station  for  the  B.  & 
O.  Railroad  at  Johnstown.  The  contract 
also  calls  for  complete  toilet  facilities  in 
the  basement  and  a  4-in.  line,  with  2-in. 
connections  and  five  sets  of  hose  racks 
for  fire  protection  in  the  office  and 
freight  shed. 

F.  A.  Clegg  &  Co.,  Louisville,  Ky., 
heating  Ideal  Theatre  in  that  city.  A 
Milone  vapor-vacuum  heating  system  will 
be  installed. 

Thos.  Haverty  Co.,  Los  Angeles,  Cal., 
heating  and  ventilating  system  for  Title 
Insurance  &  Trust  Co.,  in  that  city. 

Blumve  &  Jay,  Los  Angeles,  Cal., 
heating,  ventilating  and  plumbing  new 
Ti-story  office  and  theatre  building  on 
Broadway,  for  William  Garland.  Con¬ 
tract  price,  $21,330. 

Machinery  &  Electrical  Co.,  Los  An¬ 
geles,  Cal.,  heating  Euclid  Avenue  Gram¬ 
mar  chool  at  Ontario,  Cal.,  for  $3,271. 
The  plumbing  contract  went  to  the 
Dederichs  Hardware  Co.,  of  Ontario,  at 
its  bid  of  $4,287. 
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Business  Chances 

Washington,  D.  C. — Sealed  proposals 
will  be  received  at  the  office  of  the  Su¬ 
pervising  Architect,  Treasury  Depart¬ 
ment,  for  the  following-named  work; 

Until  April  26,  1912,  for  the  construc¬ 
tion  complete,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  con¬ 
duits  and  wiring  and  interior  lighting 
fixtures  of  the  United  States  Post  Office 
at  Johnstown,  Pa. 

Until  May  i,  1912,  for  the  installation 
of  a  vacuum  cleaning  system  in  the 
United  States  Post  Office  at  Oklahoma 
City,  Okla.  • 

Until  May  7,  1912,  for  the  construction, 
including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits,  wiring  and 
interior  lighting  fixtures  of  the  United 
States  Post  Office  at  Olympia,  Wash. 

London,  O. — Bonds  to  the  amount  of 
$20,000  have  been  sold  to  erect  a  new 
heating  plant  for  the  public  school  build¬ 
ings  of  that  place. 

Trade  Literature 

Vacuum  and  Vapor  Heating  Specialties 
— Armak  Systems,  is  the  title  of  a  new 
general  catalogue  just  published  by  the 
Armak  Company,  Marbridge  building. 
New  York.  The  Armak  system  was  de¬ 
signed  by  Arthur  McGonagle,  of  New 
York,  and  has  long  been  in  successful 
use.  In  the  catalogue  the  various  devices 
used  in  this  system  are  illustrated  and 
described,  including  the  vacuum  pump, 
the  automatic  relief  valve,  which  is  of 
the  float  type,  and  the  Armak  thermo¬ 
static  valve,  Armak  radiator  check  and 
check  valves,  two  types  of  the  Armak 
vacuum  controller,  and  the  Armak 
vacuum  trap,  vent  valve,  vacuum  pump 
regulator,  suction  strainer  and  separating 
tank.  The  company  also  sells  the  Armak 
graduated  inlet  valve.  The  line,  in  short, 
is  complete  for  such  specialties  as  are 
necessary  to  the  proper  installation  of 
vacuum  and  vapor  systems  of  heating. 
\  special  circular  issued  by  the  company 
shows  the  application  of  the  Armak  sys¬ 
tem  to  hot  blast  heaters.  Size,  3^2  x  6  in. 
(standard).  Pp.  24. 

Eclipse  Pipe  Hangers  for  pipes  and  for 
indirect  radiators,  also  beam  clamps  and 
hanger  couplings,  are  shown  in  new  cir¬ 
cular  matter  issued  by  the  Morgan 
Spring  Co.,  Worcester,  Mass.  The 
Eclipse  pipe  hangers  consist  of  two 
parts — the  ring,  which  is  a  formed  steel 
wire;  and  the  yoke,  which  is  a  steel 
stamping.  The  ring  may  be  snapped  into 
and  removed  from  the  yoke.  The  ring 
fits  behind  the  shoulder  in  the  yoke,  and 
the  two  narts  cannot  be  separated  with¬ 
out  deliberately  compressing  the  neck  of 
the  ring.  The  circular  gives  further  de¬ 
tails,  with  various  views,  of  these  inter¬ 
esting  devices.  Size,  354  x  6  in.  (stand¬ 
ard).  Pp.  12. 


Komo  Steam  Traps,  for  the  separation 
of  the  water  of  condensation  from  steam 
from  any  source  where  economy  is  de¬ 
sired,  manufactured  by  the  Linton  Ma¬ 
chine  Co.,  26  Cortlandt  street.  New  York, 
are  presented  in  a  new  catalogue  issued 
by  this  firm.  The  Komo  trap  is  con¬ 
structed  on  the  thermostatic  principle, 
although  the  manufacturers  state  that  it 
should  not  be  confused  with  the  ordinary 
“expansion”  trap,  as  its  construction  is 
entirely  different.  The  receiver  tubes  are 
made  of  a  special  composition  metal  very 
sensitive  to  changes  of  temperature,  and 
their  movement  due  to  ^pansion  and 
contraction  is  communicated  to  the  dis¬ 
charge  valve  by  bowed  side  rods.  Addi¬ 
tional  details  of  the  operation  of  the 
valve  are  contained  in  the  catalogue,  as 
well  as  data  concerning  the  Linton  ex¬ 
haust  head,  Linton  steam  separator  and 
Linton  muffler  and  oil  extractor.  Size, 
6  X  9  in.  (standard).  Pp.  16. 

Sprague  Electric  Fans,  including  desk 
and  bracket  fans,  telephone  booth  fans, 
ceiling  fans,  etc.,  operating  on  direct  and 
alternating  current,  are  the  subject  of  an 
elaborate  and  unusually  complete  cata¬ 
logue  issued  by  the  Sprague  Electric 
Works  of  the  General  Electric  Co.,  New 
York.  The  catalogue  is  handsomely  got¬ 
ten  up,  with  decorations  in  color,  and  is 
complete  both  as  to  data  and  price  lists. 
Size,  8  X  1054  in.  Pp.  40. 

Insulation,  a  new  catalogue  featuring 
the  Ric-Wil  pipe  covering  products, 
made  by  the  Richards-Wilson  Pipe  Cov¬ 
ering  Co.,  Grand  Rapids.  Mich.,  describes 
in  detail  the  company’s  line  of  pipe  in¬ 
sulation  for  high  and  low  pressures, 
frost-proof  coverings,  cork  insulation  and 
underground  p’pe  coverings.  Special  at¬ 
tention  is  directed  to  the  Ric-Wil  under¬ 
ground  pipe  covering,  consisting  of  vitri¬ 
fied  tile  lined  with  a  mineral  insulation 
which  is  described  as  the  only  material  in 
which  both  casing  and  insulation  are  in¬ 
tegral.  It  is  furnished  in  both  plain  and 
channel  type.  Price  lists  are  included  as 
well  as  specifications  of  dimensions, 
weights,  etc.,  of  Ric-Wil  underground 
pipe  coverings.  Size  S54  in.  x  7J4  in. 
Pp.  20. 

Ferro  Engines,  is  a  new  catalogue  of 
remarkable  elegance,  described  as  a  prac¬ 
tical  treatise  on  correct  design  and  con¬ 
struction  for  layman,  experienced  boat¬ 
man  and  boat  builder.  It  is  published  by 
the  Ferro  Machine  &  Foundry  Co.,  ma¬ 
rine  engine  builders,  Cleveland,  O.  size 
9  in.  X  12  in.  (standard).  Pp.  48. 

Thermometers  and  Thermographs  for 
indicating  and  recording  temperature  are 
the  subject  of  a  new  bulletin  (Bulletin 
No.  58)  published  by  the  Industrial  In¬ 
strument  Co.,  Foxboro,  Mass.  All  of  the 
instruments  shown  were  designed  by  Ed¬ 
gar  H.  Bristol  and  Bennett  B.  Bristol. 
The  company’s  line  of  instruments  of  this 
tvne  is  comprehensively  covered  in  this 
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SYSTEM 


Note  the  Automatic  Self* 

Cleanin|{  Movable  By*Pass 

Reduces  fuel  cost  to  the  minimum.  A  Flush- 
ing  System  that  operates  from  the  engine  room, 
thoroughly  cleaning  the  valves  when  necessary. 


This  is  the  Valve 


Used  in  the 


MORGAN. CLARK 
VACUUM 
HEATING  and 
FLUSHING 


Our  1911  Booklet  A  takes  up  Details  of  Construe* 
tion  and  Operation.  May  we  send  it  to  you  ? 


MORGAN-CLARK  SYSTEM  COMPANY  Rochester,  N.  Y. 


TRADE  DOYLAIR  MARK 

INC. 

SMOKELESS  COMBUSTION 

OF  ALL  FUELS 

SOPER  CENT  MORE  HEAT  FOR  YOUR  MONEY 

BOILERS  FURNACES  STOVES 

We  will  give  you  a  Surety  Bond  to  guarantee  that  we  can  do 
50  per  cent  more  work  with  a  pound  of  coal  by  our  method 
than  is  done  by  any  other  Power  or  Heating  Boiler.  Our  Smoke¬ 
less  Combustion  fully  complies  with  City  Smoke  Ordinance. 

Send  for  further  information 

TRADE  DOYLAIR  MARK 

INC. 

173  North  La  Salle  Street,  Chicago,  111.,  U.  S.  A. 

Please  mentL>n  The  Heating  and  Ventilating  Magazine  when  you  write. 
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catalogue,  which  is  a  noteworthy  addition 
to  the  trade  literature  on  the  subject.  Size 
8^  in.  X  II  in.  Pp.  24. 


Wanted 

Position  wanted  as  superintendent  of 
distribution  for  either  steam  or  hot  water 
central  station  heating  company.  Have 
had  12  years’  experience  in  this  line  and 


can  take  full  charge  of  heating  depart¬ 
ments.  Address  H.  E.  Powell,  19  Nava- 
joe  Ave.,  Colorado  Snrings,  Colo. 


Wanted:  —  First-class  designing  engi¬ 
neer  ;  must  have  experience  in  power, 
heating  and  ventilating  work  from  con¬ 
sulting  engineer’s  office;  good  chance 
for  the  right  man.  Address  Xo.  10,  care 
of  Heating  and  Ventil.\ting  M.xgazine. 


BOOKS  ON  HEATING  AND  VENTILATION 


Mechanical  Equipment  of  Federal  Building^  Under 
Control  of  the  Treasury  Department.  By  Nelson 
S.  Thompson,  chief  mechanical  and  electrical  en¬ 
gineer,  office  of  the  supervising  architect.  Second 
edition,  revised  and  enlarged.  Contains  the  basic 
data  used  in  the  design  of  the  mechanical  and  elec¬ 
trical  equipment  of  Federal  buildings  under  the 
control  of  the  Treasury  Department.  Also  con¬ 
tains  data  for  approximating  the  cost  of  the  vari¬ 
ous  parts  of  the  work.  The  book  takes  in  heating 
and  ventilation,  plumbing,  stationary  and  port¬ 
able  vacuum  cleaning  plants,  engines  and  gener¬ 
ators,  motors  and  controlling  apparatus,  forced 
systems  of  hot  water  heating,  commercial  practice 
in  factory  heating,  etc.,  and  other  valuable  data. 
Cloth.  $2.00. 

Central  Station  Heating.  By  Byron  T.  Gifford. 
This  work  presents  the  most  advanced  practice 
in  central  station  heating,  both  steam  and  hot 
water,  and  is  an  invaluable  guide,  not  only  to  the 
engineer,  but  to  municipalities  and  public  service 
commissions  where  district  heating  is  being,  or 
will  be,  used.  208  pages,  with  42  figures,  includ¬ 
ing  50  pages  of  miscellaneous  engineering  data. 
Size  6x9^2  in.,  bound  in  flexible  leather.  Price, 
$4.00. 

Mechanics  of  Heating  and  Ventilating.  By  Konrad 
Meier.  Including  a  series  of  ten  charts  containing 
data  relating  to  the  flow  of  water,  steam  and  air, 
collected  by  Mr.  Meier  during  an  experience  of  26 
years  in  heating  and  ventilating  work,  both  in  this 
country  and  abroad.  Each  of  the  charts  replaces 
a  series  of  tables  on  the  subiect,  giving  at  a  glance 
the  result  of  a  calculation  from  any  combination 
of  factors.  161  pages,  illustrated,  with  ten  large 
charts.  Size  6x9  in.  Price,  $5.00.  Separate 
sets  of  charts,  printed  on  cloth,  with  lines  in  dif¬ 
ferent  colors  and  mounted  on  boards.  Single 
charts,  $1.50.  Sets  of  ten  charts,  $15.00. 

Heating  and  Ventilating  Buildings,  a  standard 
manual  for  heating  engineers  and  architects.  By 
Prof.  R.  C.  Carpenter.  Fifth  edition,  largely  re¬ 
written.  577  pages,  277  illustrations,  8vo,  cloth, 
$4.00. 

Handbook  for  Heating  and  Ventilating  Engineers.  By 
Prof.  James  D.  Hoffman  and  Benjamin  F.  Raber. 
The  latest  book  on  this  subject.  Unusually  com¬ 
prehensive.  320  pages,  with  45-page  appendix. 
Si*e  4^x6 K  in.,  bound  in  flexible  leather.  Price. 
$3.50. 

Questions  and  Answers  on  the  Practice  and  Theoiy 
of  Steam  and  Hot-Water  Heating.  By  R.  M. 
Starbuck.  Illustrated.  $1.00. 

Ventilation  of  Buildings.  By  William  G.  Snow  and 
Thomas  Nolan.  83  pages.  Pocket  size.  Con¬ 
tains  a  statement  of  the  general  principles  of  ven¬ 
tilation  and  of  their  application  to  different  kinds 
of  buildings.  Boards,  50c. 

Steam  Heating  and  Ventilation.  By  Wm.  S.  Monroe. 
Containing  formulas  and  data  valuable  in  the  de¬ 
signing  of  heating  and  ventilating  plants.  Price, 
$2.00. 

Steam-Electric  Power  Plants.  By  Frank  Koester.  A 
practical  treatise  on  the  design  of  Central  Light  and 
Power  Stations  and  their  economical  construction 
and  operation.  473  pages.  340  ills.  Price,  $5.00. 


Light,  Heat  and  Power  in  Buildings.  By  Alton  D 
Adams,  M.  £.  The  purpose  of  this  volume  is  to 
present  in  compact  form  the  main  facts  on  which 
selection  of  the  sources  of  light,  heat  and  power 
in  buildings  should  be  based.  The  problem  is  to 
determine  the  kind  of  equipment  that  will  yield 
the  service  required  at  the  least  cost.  12mo. 
Cloth,  $1.00. 

Air-Conditioning.  By  G.  B.  Wilson.  Being  a  short 
treatise  on  the  humidification,  ventilation,  cooling 
and  the  hygiene  of  textile  factories — especially 
with  relation  to  those  in  the  U.  S.  A.  With  fig¬ 
ures.  12mo.  Illustrated.  143  pages.  Price,  $1.20. 

Practical  Steam  and  Hot  Water  Heating.  Bjr  Alfred 
G.  King.  Containing  over  300  detailed  illustra¬ 
tions.  The  book  is  a  working  manual  for  heating 
contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems  of  heat¬ 
ing  and  ventilation  and  includes  useful  data  and 
tables  for  estimating,  installing  and  testing  such 
systems.  8vo.  367  pages.  Price,  $3.00. 

Dean’s  System  of  Greenhouse  Heating,  by  steam  or 
hot  water,  with  formulas  for  obtaining  different 
temperatures,  by  Mark  Dean.  Price,  $2.00. 

Power,  Heating  and  Ventilation.  By  Charles  L. 
Hubbard,  B.S.,  M.E.  A  treatise  for  designing  and 
constructing  engineers  and  architects.  The  whole 
subject  of  heating  is  covered,  including  the  heatii^ 
of  large  institutions  with  central  plants.  Space  is 
also  devoted  to  electrical  matters  connected  with 
steam  plants.  647  pages.  Price,  $5.00  (three 
volumes  in  one). 

Notes  on  Heating  and  Ventilation.  By  John  R. 
Allen.  152  Pages.  34  illustrations.  Size,  4V4z 
6  in.  One  of  the  new  books,  brought  quite  up 
to  date,  and  containing  much  information  to  guide 
the  intelligent  steam  fltter  in  the  installation  and 
heating  and  ventilating  apparatus.  Cloth.  $2.50. 

Steam  Fitters’  Computation  and  Price  Book,  abridged. 
By  Mark  Dean.  Price,  $2.50. 

The  School  House.  Its  Heating  and  Ventilatioa. 
By  J.  A.  Moore.  204  pages,  illustrated.  $2.00. 

A  Manual  of  Heating  and  Ventilation,  for  engineers 
and  architects,  embracing  tables  and  formulas 
for  dimensions  of  pipes  for  steam  and  hot-water 
boilers,  flues,  etc.  By  F.  Schumann.  Second 
edition,  revised  and  enlarged.  12mo,  $1.50. 

German  Formulas  and  Tables  for  Heating  and  Ven¬ 
tilating  Work,  especially  adapted  for  those  who 
plan  or  erect  heating  apparatus.  By  Prof.  J.  H. 
Kinealy.  Illustrated.  Price,  $1.00. 

Centrifugal  Fans.  By  J.  H.  Kinealy.  A  theoretics 
and  practical  treatise  on  fans  for  moving  air  io 
large  quantities  at  comparatively  low  pressures. 
206  pages.  39  diagrams.  Pull  limp  leather  pock- 
etbook  round  comers,  gilt  edges.  Price,  $5.(X). 

The  Principles  of  Heating.  By  William  G.  Snow. 
A  practical  and  comprehensive  treatise  on  Applied 
Theory  in  Heating.  161  pages.  42  illustrations. 
38  tables.  Size,  6x9  in.  Cloth,  $2.00. 

Mode,^  Sanitary  Plumbing,  Steam  and  Hot  Water. 
By  James  J.  Lawler.  400  pages.  228  illustra 
tions.  Size,  6x9  in.  This  is  the  latest  edition  of 
Mr.  Lawler’s  well-known  work  on  this  subjeet- 
Price,  $5.00. 
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We  Lead  the  World 

The  Largest  School — Jersey  City  High  The  Largest  Residence — Chas.  M.  Schwab 

John  T.  Rowland,  Jr..  Architect.  Frank  Sutton.  Engineer  Maurice  Hebert  Architect.  Alfred  R.  Wolff.  Eagineer 

The  Largest  Building — Woolworth  The  Largest  Mill — American  Velvet  Mills 

Cass  Gilbert.  Architect.  Nygren.  Tenney  AObnes.  Engineers  Russell  G.  Cory,  Architect  and  Engineer 

Are  Equipped  With  The 

STANDARD  SYSTEM 

OF 

AUTOMATIC  TEMPERATURE  CONTROL 

STANDARD  SYSTEM  ‘Victor”  Hot  Water  Regulators 

of  “Victor”  Hydraulic  Damper  Regulators 

HUMIDITY  CONTROL  “Victor”  Hydraulic  Pressure  Regulators 

Write  For  Catalogs 

STANDARD  REGULATOR  riOMPANY 

90  West  Street,  New  York 

The  First  Authoritative  Handbook  on  District  Heating 

CENTRAL  STATiON  HEATiNG 

BY 

Byron  T.  Gifford 

MEMBER  AMERICAN  SOCIETY  OV  HEATING  AND  VENTILATING  ENGINEERS, 

JUNIOR  MEMBER  AMERICAN  SOCIETY  OP  MECHANICAL  ENGINEERS 

208  Pages,  with  42  Figures,  inciuding  50  Pages  of 
Misceiianeous  Engineering  Data 

Size  6x9^  in..  Bound  in  Flexible  Leather 

Now  Ready  for  Delivery  By  Mail,  Poetpaid,  $4,00 

This  worK  presents  tt\e  most  et-clvanoed  practice  in  central  station 
Keating,  both  steam  artd  hot  water,  n-itd  is  an  InveLlxiabie  g\tlde,.  net 
only  to  the  engineer,  but  to  murtlclpalltles  amd  public  servloe 
commissions  where  district  heating  Is  belrtg,  or  will  be,  used. 

PUBLISHED  BY  THE 

Heating  &  Ventilating  Magazine  Co. 

1123  BROADWAY.  NEW  YORK 
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jl^  or  our  £X)OK  on  v^onaensanon. 

— read  it  carefully — then  permit  us  to  prove  our - — 

claims  in  your  own  steam  plant.  If  you  are  not  satisfied 
you  will  be  put  to  no  expense. 

The  saving  effected  by  the  “Morehead  System**  extends 
through  your  entire  plant. 

Besides  keeping  your  steam  lines  thoroughly  drained  and 
returning  the  pure,  hot  condensation  to  your  boilers  as  feedwater 
the  “Morehead  System**  will  increase  the  efficiency  of  your  steam 
heated  machinery  to  a  degree  not  to  be  obtained  through  the  use 
of  any  other  device. 

The  ‘^Morehead  System” 

is  simplicity  itself  consisting  of  the  single  or  double  trap  depending  on 
conditions,  a  receiver  and  a  quantity  of  pipe  fitted  with  check  valves. 

The  moment  you  mstall  the 
“Morehead  System” — 

Our  Responsibility  Begins 

We  guarantee  to  solve  your 
drainage  problem  completely 
and  satisfactorily.  We  have 
been  successful  beyond  the 
expectations  of  the  manage¬ 
ment  of  other  steam  plants. 

We  ask  but  the  opportunity  to  do 
likewise  in  your  case.  Write  for 
particulars  and  trial  offer  proposition. 

MOREHEAD  MANUFACTURING  CO. 

Heating  Dept.  DETROIT,  MICHIGAN 

Stocks  carried  in 

New  York  Wichita.  Kan.  Philadelphia  Memphis,  Tenn.  Chatham.  Ontario 

Chicago  New  Orleans.  La.  Birmingham,  Ala.  Los  Angeles  San  Francisco 


Please  mention  Th8  Heating  and  Ventilating  Magazine  when  you  write. 


